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PUBLISHERS' NOTICE 



In offering the preecnt edition of Perkins* Elementary 
Arithmetic to the public, the Publishers desire to call atreo- 
tion to what they deem the peculiar merits of the work. 
7 I. Tliey regard as a prominent feature of the book, the 
^ presence throughout of the distinguished mathematical mind 
-^ of the Author. It is not everjrthing labelled " an explanation," 
in an Arithmetic, that brings reasons to view ; nor every opera- 
tion marked an " analysis" that reveals principles or essential 
(j relations. There is still a " lower deep" where the ground- 
matter lies ; and this we think Professor Perkins has ploughed 
ap. The examiner may select, at random, proofs of this radical 
excellence. 
J We, therefore, believe that the Arithmetic which we sub- 
1^ mil is peculiarly adapted to discipline the minds of those who 
7 Study it, in the science of Numbers, and to advance them to a 
j\ higher level of intellectual capability ; in short, to train them 
^ fitly for advanced departments in Mathematics. 
•T We are confident that the present work will maintain a 
OC longer than usual hold on the interest of both teachers and 
y^ pupils ; for it is not, like a cistern, to be exhausted by a few 
^ drawings, but like nature's reservoirs, it has the fountain . 
^ within itself. 

II. The Publishers would present as another excellence of the 

f^ book, its freedom from minute. repetitional details which cum 

^ ber a page, and obstruct a pupil's progress. It is believed 

yf that no principle is lefl unelucidated ; and that new light is 

^ thrown upon many, heretofore imperfectly illustrated. It is 

(V? regarded as no small merit of the work^ that vt dQ^*& \«A. ^s^ 

dilute principles and, crumble reasotkB «lb \o ^w^^^^:\^ ^^xi 
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; ower or obscure their clearness. There is such a thing bm 

lebilitating a pupil's mind through excess of illustration ; as 

nducing a passive reception rather than an active grasp of 

ruths. It is with the intellectual as with the physical system. 

Che digestive process would be less complete, if he who eats 

hould be deprived of the action and the relish of chewing and 

swallowing his own food ; so a true digestion of knowledge 

cequires that the pupil should masticate his own intellectusu 

fdiments. We thmk Professor Perkins' book is happily adapted 

x) secure this result. 

III. The general arrangement of the subjects treated is 
hought to be philosophical. Those are brought into cod- 
I unction which are related in idea. The subject of Fractions, 
if Decimals, of Interest, of Partial Payments, etc., will, in 
.heir perspicuousness and their thoroughness, commend them- 
selves to the examiner. 

The subject of Proportion and Ratio is presented with pe- 
culiar force ; as also, in Equation of Payments, the method of 
tinding the Cash Balance. 

IV. The method of Extraction of the Cube Root is greatly 
preferable to the old method. It is far more concise and more 
X)mprehensive ; saving nearly half the labor, and being an- 
plicable, with little variation, to the extraction of aU ro 
The new method is fully and beautifully explained in tl 
work. 

V. The properties of the significant figures, and the use ol 
the zero, are, we think, philosophically and concisely fure- 
sented. 

VI. Lastly, we may say, no subject heis been omitted on 
account of any inherent difiiculty in elucidating it. 

The Publishers take pleasure in the appearance of tht 
Bookj whicl\ certainly invilea the interest of the schc Jar. 
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It is more than four years since this work wa 
published. Ihiring the whole of this time it ha 
been in constant use under my own superintend 
ence ; and, consequently, I have had opportunity ti 
ascertain what were its defects, and wherein a differ 
ence of arrangement, or other modifications, wouli 
be desirable. I have, also, consulted experiences 
teachers with direct reference to the present re 
vision of the work, and now submit the result t^ 
the public. 

1 am confident that great improvements will b< 
found in the following particulars. In the state 
ments of properties, relations, and principles — ii 
the phraseology of definitions and of Kules — ^in th 
methods of illustration — in the order of arrange 
ment of the subjects treated ; indeed, throughout 3* 
entire work. 

My object has been to be concise, yet lucid ; U 
reach the radical relations of numbers ; and to pre 
sent fundamental principles in analyses and exam 
pies, that shall leave nothing obscure, yet that sha! 
not embarrass by multiplied processes, or enfeebl 
by minute details. I hold to the idea that a suffi 
ciency of illustration to lay open thoroughly tb 
subject treated, is all that is desired ; and that what 
ever is redundant impairs the force of ^\vaX. \si ^'sjsk^ 
tial. Both teachers and pup\\s VtB\, ^'^ \ "^ft^'??i'> 

1* 
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ber -^fitted by thus leaving them somewhat to the 
ac a of th ?ir own minds. 

It is not easy for me to specify points to which 
attention may be directed. But I would suggest, the 
definition of the values of Figures— of the Zero; 
tlie illustration of Subtraction; the general treat- 
ment of Vulgar Fractions; the introduction of 
Decimal Fractiops before Federal Money : and of 
Duodecimals immediately after Denominate Deci- 
mals ; the whole arrangement of Percentage and 
Interest ; the method of finding the Cash Balance in 
Equation of Payments. And last, but not least, the 
method of extracting the Cube Root, by means of 
auxiliary columns. To this method I ask the atten- 
tion of teachers generally. I believe I have omitted 
no step necessary to make it perfectly intelligible ; 
and for conciseness and beauty, as well as for prac- 
tical use, it is incomparably superior to the usual 
method. 

Throughout the entire work many new examples 
have been given, which have been formed with 
much care, having the different parts so related as 
to bring out, when solved, exactly the principle de- 
signed. Many of these questions contain statistical 
and historical facts which it is desirable for all to 
know, thus giving an interest to the questions which 
they could not possess in an abstract and simply 
numerical form. 

GEO. R. PERKINS. 

UTiCAj March, 1849. 
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ARITHMETIC. 



Article 1. Arithmetic is the science of numbers. 

The operations of arithmetic are performed by the aid 
of five distinct rules, viz.: Numeration, Addition^ SubtraC' 
Uon,Multiplication, and Division. These are usually called 
the Fundamental Rules of arithmetic, because all other* 
ndes are founded upon them. 

Wliat u Arithmetic 1 How many distinct rules has it for its operations 1 Boport 
their names. What are these usually called 1 Why are they so called ? 
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NUMERATION. 



3. Numeration explains the method of reading written 
numbers. 

Notation is the writing down of numbers. 

Various methods of notation and numeration were used 
by the ancients. We shall content ourselves with men- 
tioning two, the common or Arabic method, and the Rofnan 
method. 

In the common method ten characters are employed. 

These characters when written are, 

<, ^, s, ^, s, 6, 7, «, p, c 
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When printed, they become, 

1, 2, 3, 4, 5, 6, 7r 8, 9, 0. 

Thoy have the following names : 

1 is called One, or a Unit, 

2 is called Two, or two Units, 

3 is called Three, or three Units, 

4 is called Four, or four Units, 

5 is called Five, or five Units, 

6 is called Six, or six Units, . 

7 is called Seven, or seven Units, 

8 is called Eight, or eight Units, 

9 is called Nine, or nine Units, 

is called Naught, Cipher, or Zero. 

Each of these characters, except the zero^ is called a 
digit* ; and the first nine, when taken together, are culled 
^e nine digits. 

Any digit is called a significant figure. 

Whar if numeration 1 How it the common method lometimea called 1 In thb 
■Mthod how many character! are employed 1 What are the names of theie char 
■6ter« 1 What are called digits ? What Is a sifaificant figure 1 

3* The significant figures have unchanging values ; 
that is, they always represent units or ones ; but the units 
which they represent diflfer in value. 

When a significant figure stands disconnected from 
other figures, the value of its unit is called its simple value. 
When such figure stands in connection with other figures, 
<he value of its unit will depend upon the place which it 
occupies, and is therefore called its local value. 

Thus, in the number 3456, which consists of four sig* 



^ ^itanreAe Lftm, d(fiiusj a iSnger ; because the ancients med to do thev leeko^ 
yo tAe/rHagen. Ohgiaaily 10 wna also called o digic 



KUMERATION. {} 

nificant figures standing in connection with ^ach other, 
each figure expresses units ; but units of different values. 
The right-hand figure, 6, expresses six units, whose value ^ 
is their simple value ; that is, each unit is a single one, 
Tli 3 second figure, 5, expresses five units ; but each unit is 
ter times greater than each unit of the first figure ; thcre- 
foie the 5 may be read 5 tens, equal to fifty units of simple 
value. The units expressed by the third figure, 4, are ten 
limes greater than the units expressed by the second 
figure, and one hundred times greater than those ex- 
pressed by the first figure ; the third figure is therefore 
read 4 hundreds. The last figure, 3, expresses units ten 
times greater than the units in 4, and one thousand times 
greater than the units in 6, and is read 3 thousands. 

Hence this property: 

When figures are connected in a line as in the number 
3456, the units which they express are said to be of dif- 
ferent orders. Thus, 6 occupies the first place, and its 
units are of the Jlrst order^ that is, they have their simple 
value. The 5 occupies the second place, and its units are 
of the second order ^ or tens. The 4 occupies the third 
place, and its units are of the third order, or hundreds 
The 3 occupies the fourth place, and its units are of the 
fourth order, or thousands. Hence the above number is 
three thousand four ^hundred andffty'six. 

To numerate and read the numbers in (the following 
table, proceed thus : Begin with the upper line 3. The , 
first place only being occupied, you numerate Units. Then 
read, three imits, or simply three. In the second line two 
places are occupied — then numerate Units, Tens — ^read 
lifiy-four. In the third line three places are occupied; 
then numerate Units, Tens, Hundteda — 1^«>.^ t\Do VuivjiTfi^ 
and sixty-seven, and so proceed. 
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NT7MERATI0N TABLE. 
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7 
8 



6 
6 
5 



4 
3 

8 
7 



7 
3 
5 
2 
3 



7 
2 
2 
7 
4 
1 



Place or order. 



3 Units — three. 
5 4 Units, Tens— fifty-four. 
2 6 7 Units, Tens, Hundredg 
— two hundred and 
sixty-seven ; and so 
proceed. 



y" 



4 
9 
6 
4 
6 
9 



3 
1 
5 
2 
9 
7 



8 
2 
4 
1 
8 
5 



4L» In the preceding table no occurs. This characy 
«ter, unlike the digits, represents the absence of number. It 
is used to fill places where no value is to be expressed, 
and thus to cause the significant figures to occupy those 
places in which they will express the intended values 
Thus, 2, standing alone, means 2 units of the first order 
or of simple value ; but 20 means 2 units of the Seconal 
order, and no units of the first order; that is, 20 is the ex 
pression for 2 tens, or twenty. In the same way, 200 
means 2 units of the third order, no units of the second 
order, and no units of the first order; that is, 200 is the 
expression for two hundred. 

Hence, a zero placed at the right-hand of a significant 
figure, mcreases the simple value of its units tenfold. Two 
zeros placed at the right-hand of a significant figure in- 

■\ 

\ 



NUMERATION. , !•- 

crease the simple value of its units ten times tenfold, oi e 
hundred-fold. Three zeros a thousand-fold, Euid so on ; every 
additional zero increases the preceding value tenfold. 

In reading numbers containing zeros, we read only the 
significant figures. Thus the .number 20406, consisting 
of 6 imits, no tens, 4 hundreds,, no thousands, 2 ten thou- 
sands, must be read twenty thousand four hundred and six. 

Does the yalue of figures change 1 What do they always represent 1 Do their 
imits differ in value 1 What is the local value of a unit 1 When significant figures 
toe connected together, what value has the unit of the right-hand figure 1 What the 
unit of the second figure, fcc. 1 Give an illustration. When a figure occupies the 
first place, of what order are its units, &c. ? Repeat the Numeration Table. What 
do yon mean by the place of a figure 1 What by the order of its units 1 What does 
the Bero represent 1 For what purpose is it used 1 What effect has it on the units of 
the significant figures with which it is connected? What effect have two zeros 1 
What effect has every additional zero 1 In reading numbers, what use do we make 
of the zero 1 What figures do we read 1 



4 

3 6 

2 5 

12 3 7 

2 7 8 3 5 

10 2 7 

6 3 6 9 

5 4 12 8 9 

5 12 3 4 5 6 7 



EXAMPLES. 

Numerate and read the an- 
nexed numbers : 

Also, write down the following 
numbers under each other, so 
that units may stand imder 
units, tens under tens, hundreds 
under himdreds, &c. 

Seventy-three. 

Three Jiundred and thirty-seven. 

Eight thousand six hundred and one. 

Ninety-seven thousand three hundred and forty-three. 

Three hundred thousand, five hundred and eleven. 

Six millions, one thousand and twenty-five. 

Forty-three millions and seventeen. 

Two hundred and thirty-three millions and ten thousand. 

«(• Thus far we have shown how to numerate and 
read numbers which do not contain moi^ \)ci^TiTL\TL^^^<c^»i^ 

2 
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of figtirea. When there are more than nine places of, 
figures, it will be convenient to divide them into penodeof 
thiee fi^pues each, as in the following 



'li !| ji II Jj L i.|| 

&3 £= ^'^ d| £.1 ml Xj §i 
J-sll'Bll'Bd'Bll'S il-5 si's il-o 11 ^ 

js;aaasaa8a«ag3rs=!::e°"°^'°"-'""- 
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By this table we discover that each period, of group of 
three figures, takes a new name, by which means the 
numeration of all numbers is made to depend upon that 
of thwe figures. 

6. The above method of numerating, by giving to each 
period of three figures an independent name, is due to the 
French. There ia another method, sometimes used, called 
the English method. It consists in giving a new name to 
each period of six figures. The Fteneh way is the siin- 
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pCer, and is generally adopted. We will exhibit the two 
' methods at one view in the following 



TABLE. 
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By the French method of numerating, how many figures are connected in a period 1 
Buw many do the Eoglith connect in a period 1 Which method is to be preferred 1 

7» After the pupil has carefully examined this table, 
et him be required to numerate and read, by dividing into 
p^iiods (/ three figures, the following numbers : 



1347835674116 

3478567321752005 

75456278327005717 

633456267489136545 

45654213400100205437 

46774348692 1 7854 12 V^^45^4'^% 
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Let him 'also separate them into periods of six figures, 
riccording to the English method, and then numerate and 
i'ead them. 

It will be seen, by reference to the foregoing tables, 
vQat the French and English methods of numeration 
agree as far as nine places of figures, which is as fai 
as we generally wish to extend numbers in the ordinary 
business operations of life. Numbers could be chosen 
which should be widely different, and still would be read 
precisely the same by the two methods. For instance, the 
French method of reading 103900000000000 is the same 
as the English method of reading 1 03000900000000000000, 
each reading being one hundred and three trillions^ nine 
hundred billions. 

The same is the case with infinite other numbers 
which might be. selected. Hence the importance of know- 
ing which system of numeration is employed. Twenty 
billions in the English system is a the uoand times twenty 
billions in the French system. 

ROMAN NOTATION. 

8. The Romans, as well as many other nations, ex- 
pressed numbers by certain letters of the alphabet. The 
Romans made use of only seven capital letters, viz. : I foi 
one ; V for Jive ; X for ten ; L for fifty ; C for one hundred, 
D for Jive hundred ; M for one thousand. The other num 
bers they expressed by various repetitions and combinationf 
of these letters, as in the following 

TABLE. 

) expreeaed by I. As often as any cha^ 

^ ^ « II. acleiiAie\^«.t.^.^somany 
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5 


u 


a 


V. 


A less charactex be 


6 


u 


C{ 


VI. 


fore a greater, diminishet- 


7 


N 


u 


VII, 


its value. A less char 


9 


a 


u 


VIII. 


acter after a greater, is 


« 


u 


a 


IX. 


creases its value. 


10 


u 


u 


X. 


^ 


50 


u 


u 


L. 


, 


iOO 


u 


u 


C. 


• 


500 


u 


u 


D. 


A bar ( — ) over a£j 


1000 


a 


tt 


M. 


number, increases it 1000 


2000 


a 


u 


MM. 


fold. 


5000 


« 


a 


V. 





By what means did the Romans expren numbers 1 In this notation, how did i» 
peating a letter affect the value which it represented 1 How was the value of ■ 
character afTected when one of less value was placed before it 1 How when a char 
acter of less value was ilaeed after it 1 How was the value affected by a bar draws 
iti 



ADDITION OP SIMPLE NUMBERS. 

O, Simple AnDrnoN is putting together several num- 
bers of the same kind or denomination. 

The sum total which is obtained by adding several 
numbeiB together, is called the amount. 

Before explaining the method of adding nmnbers, -w^ 
will show the use of the two sjrmbols =, -f-- 

The symbol =,is called the sign of equality^ and viV^^^sci 
olaced between two quantities, it indic^Xe^ \5cisv.\. \Jsx%i^ «» 

2* 
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equal. Thus $1 = 100 cents, implies that one dollar ifl 
equal to one hundred cents. 

The symbol +, is called the sigh of addition, and when 
placed between two quantities, indicates that those quanr 
titics are to be added. Thus 3 4-^=7, denotes that the 
■am of 3 and 4 is equal to 7. 

The symbol + is generally read plus ; a Latin word| 
meaning more. 

What is simple addition 1 What is the result obtained by adding several numben 
together, called ? Describe the symbol of equality. Describe that of addition. 

By the assistance of these two symbols we may foruQ 
tlie following 

ADDITION TABLE. 



2+0= 2 


3+0= 3 


4+0= 4 


5+0= 5 


2+1= 3 


3+1- 4 


4+1= 6 


5+1= 6 


2+2= 4 


3+2= 5 


4+2= 6 


5+2= 7 


2+3= 5 


3+3= 6 


4+3= 7 


5+3= 8 


2+4= 6 


3+4= 7 


4+4= 8 


5+4= 9 


2+5= 7 


3+5= 8 


4+5= 9 


5+5=10 


2+6= 8 


3+6= 9 


4+6=10 


5+6=11 


2+7= 9 


3+7=10 


4+7=11 


5+7 = 12 


2+8 = 10 


3+8=11 


4+8=12 


5+8=13 


2+9=11 


3+9=12 


4+9=13 


5+9 = 14 


6+0= e 


7+0= 7 


8+0= 8 


9+0= 9 


6+1= 7 


7+1= 8 


8+1- 9 


9+1 = 10 


6+2= 8 


7+2= 9 


8+2=10 


9+2=11 


6 + 3= 9 


7+3 = 10 


8+3=11 


9+3 = 12 


64-4=10 


7+4=11 


8+4=12 


9+4=13 


* 6+5=11 


7+5=12 


8+5 = 13 


9+5=14 


6+6=12 


7+6=13 


8+6=14 


9+6=15 


i+7=13 


7i-7=l4 


8+7=15 


9+7=16 


5—?= 14 


7+8=15 


8+8=16 


9+8=17 


r-Hh=|5 / 


7+9=16 


1 8+9=17 


9+9=18 
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1^ 



Let the pupii be required to answer the following que^ 

tions : 

4 + 3 =how many 1 

2+5+ 1 =how many ? 

5+6+7+2=how many? 

8+9+2*+ l+7=how many? 

6+7+6+4+3+2=how many ? 

l+2+4+3+5+7+6r=;hbw many? 



EXAUFLES. 

1. Where the sums of the several columns are less than 
ten; — 

Add together 2432, 3343 and 4122. 

Set the numbers under each other: 
units under units ; tens imder tens ) 
hundreds under hundreds ; thousands 
under thousands. Draw a line below 
ihe whole. 

Add first, the column of units. Set 
the sum 7 under the column of units ; 
next add the tens ; set the sum 9 
under the column of tens — ^next add 
the hundreds ; set the sum 8 under 
the column of hundreds. Lastly, add 
the thovisands, and set the sum 9 
under the column of thousands. The 
whole amount is, then, nine thousand 
eight hundred and ninety-seven. 

Add 6264, 2532 and 1203. Ans. 9999. 
Add 4132, 1001 and 1423. Ans. 6556. 

2. Where the sums of the several columns ec^ual <sl 
excised ten; — 



OPERATION. 


• 

GO 








n3 


• • 






C 


'TJ 






cS 


S 






3 


M 

TS 




ctf 


O 


G 




.1i 


.a 


3 


o 


C 


Eh 


K 


H 


^ 


2 


4 


3 


2 


3 


3 


4 


3 


4 


1 


2 


2 


9 


8 


9 


7 
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What is the sum total of the following numbers : 3758 
4903, 7006, 3713, 3721. 

Place the nimibers as directed in 
the preceding example. The sum 
of the numbers in the units* coludln 
is 21 — that is, 2 tens and 1 unit. 
Set the 1 under the units' column, 
and carry the 2 to the next or 
tens' column. The sum of the 
tens' column thus increased is 10 



OPERATION. 



a 

3 



DD 

o 



Eh 

3 
4 
7 
3 
3 



CO 






^3 






M 








• 
QD 

C3 




3 


« 


c 


53 


H 


tD 


7 


5 


8 


9 





3 








6 


7 


1 


3 


7 


2 


1 



2 3 10 1 



tens ; that is, 1 hundred and no 
tens. Place a zero under the tens' 
column, and carry the 1 to the hun- 
dreds' column. The sum of the 
hundreds' column, so increased, is 
31 hundreds ; that is, 3 thousands and 1 hundred. Set the 
1 under the hundreds' column, and carry the 3 to the 
thousands' column. The sum of this column, so increased, 
is 23 thousands, oi ^ tens of thousands and 3 thousands. 
Set the 3 under the thousands' column, and carry the 2 
to the tens of thousands' place ; or, what is the same 
thing, set down the whole of the sum of the last column. 
10. From what has now been explained, we know 
that ten units are equal to one ten, ten tens ar^ equal to 
one hundred, ten hundreds are equal to one thousand, and 
8o on ; ten of any order are equal to one of the next supe 
rior order. Hence, for adding numbers of the same de 
Qomination, we deduce this 

RULE. 



^ JPlaee the numbers to be <idded under each other^ so 
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'kat units may stand, under units^ tens under tens^ hundreds 
tnder hundreds^ and so on for the higher orders, 

II. Commencing at the rights find the sum of the nurnbers 
in the column of units ; if this sum is less than ten^ place it 
tmmedi^tely under the ujtit column; hut if\i equals or en^ 
^eds ten, see how many tens it contains^ and how many 
tenits over ; write down the units under the units^ column^ 
^wnd carry the tens to the next, or tens' column. In *his way 
proceed with each column, observing to carry for every ten 
aantained in such column, one to the column of the next 
higher denomination. When we reach the last column, its 
■ohole amount must he set down. 

How do you write the numben for addition 1 Where do you commence to addl 
if the ram ie exprened by a f ingle digit, how do you dispoM of iti When it equate 
or txoeedi ten, how do you proceed? Whet it the rule with lefmnl tni>arrying1 How 
i»* Tou proceed when you come to the last column 1 





EXAMPLES. 


56430 




(2.) 
7921341 


12798 




82345768 


34457 




79013265 


21325 




7890275 


125010 


amount. 


177170649 



PROOF OP AfeDITION. - 

11« The method of proving, or testing the work of 
addition, is generall^r to commence at the top of the re- 
spective columns and add downwards, carrying one for 
every ten as before ; if the sum is the same as when the 
columns were added upwards, the work is then supposed 
10 be correct. This proof is not infaYVAA'a^ im^^ xk\&v^^ 
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may occui ki both operations, which shall balance each 
other. 

r 

How is tlM work of addition generally proved 1 Is this method of proof infallibtol 
WhTnotl 



(5.) 


(6.) 


• (7.) 


34567890 


43345678 


123423434 


2357911 


21123355 


23785432 


234567 


27893 


9876543 


24897 


54689 


751002 


64 


734321 • 


10200 


37185329 


65285936 


157846611 



8. Add 123405, 2364210, 794327, and 36547, togethei. 

Arts. 3308489. 

9. Add ^75602, 345607, 4567801, and 365, together. 

Ans, 5189375. 

10. Add 100375, 406780, 4673005, 4112, and 2478, 
together. 

Arts. 5186750. 
n. Add 1034001 78954, 379205, 367001, and 45637, 
together. 

Ans. 1904798. 

12. What is the sum of the following numbers : Three 
thousand six hundred and fifty, seven thousand eight hun- 
dred .and thirty-two, elev^ thousand five hundred and 
sixty-seven, ten thousand and fifty-six, four hundred and 
seventy-two 1 Ans. 33577. 

13. What is the sum of the numbers, four thousand 
three hundred and seventy-three, three thousand one li\in- 
dred and fourteen, one thousand two hundred and twenty- 

/J^reej six hundred and fifty-four? Ans. 9364 
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14. Find the number of days in a year, the day» of 
the respective months being as follows: January,31, Feb- 
ruary, 28, March, 31, April, 30, May, 31, June, 30, July, 31 
August, 31, September, 30, October, 31, November, 30 Pe- 
cember,31. 

Ans. 365 days. 

15. A inan dviw five leads of bricks; in the first load h 
had 1209, in the second load 1453,in the third load 1101 
in the fourth loa(j^212, and in the fifth load 1303. How 
•nany bricks were tl^ere in all ? 

Ans. 6278 bricks. 

16. If there are shipped from the United States, 15624 
barrels of flour to Sweden, 250 barrols to Holland, 205154 
barrels to England, 6401* to 1 exas, 19602 to Mexico, what 
is the whole amount? Ans, 247031 barrels. 

17. In 1837 the United States exported 100232 hogs- 
heads of tobacco; in 1838 they exported 100592; in 1839 
they exported 78995 ; in 1840 they exported 119484; in 
1841 they exported 147828. How many hogsheads of to- 
bacco were exported during these Ave years? 

^ Ans. 547131 hogsheads. 

18. If the cotton crdp of the United States is estimated 
at 1360532 bales for the year 1839, 2177835 bales for the 
year 1840, 1634945 bales for the year 1841, and 1683574 
bales for the year 1842, how many bales will the four 
years' crops amount to ? « Ans. 6856886 bales. 

19. In 1839 the Onondaga Springs produced 2864718 
bushels of salt; in 1840 they produced 2622305 bushels 
in 1841 they produced 3340769 bushels; in 1842 they 
produced 2291903 bushels. What is the whole numbei 
of bushels during the above four years? 

Ans. 1 1 1 19695 bushels. 
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20. The United States exported in bullion and specie, 
a 1838, 3508046 dollars; in 1839, 8776743 dollani ; in 
. 840, 8417014 dollars ; in 1^41, 10034332 dollars. How 
Quch was exported during these four years ? 

Ans, 30736135 dollara. 

21. Amount of tea consumed in the United States, 
daring 1842, was 13482645 poimds; dunng 1843, it was 
12785748 pounds; in 1844, it was 13054327 pounds ; in 
1845, it was 17162550 pounds; ai^. in 1846 it wag 
1 689 1 020 pounds. What was the whole number of pounds 
during these five years? -^ 

Ans, 73376290 pounds. 

22. The amoimt of coffee consumed in the United 
States, during the year 1842, was 107383567 poimds; in 

1843, it was 85916666 pounds ; in 1844, it was 149711820 
pounds; in 1845, it was 94358939 pounds, and in 1846 
it was 124336054 pounds. What was the whole number 
of pounds during these five years ? 

Ans. 561707046 pounds. 

23. The number of acres of public land sold by the 
United States government, in the year 1841, was 1 164796 
acres; in the year 1842, it was 1129217 acres; in 1843, 
it was 1605264 acres; in 1844, it was 1754763 acres; 
and in 1845 it was 1843527 acres. What was the whole 
mimber of acres sold during these five years ? 

. * Ans. 7497567 acres. 

24. The United States revenue for letter postage, under 
the new law, was as follows : for the year 1842, it was 
3953315 dollars; for 1843, it was 3738307 dollars; for 

1844, it was 3676162 dollars; and for 1845 it was 
3660231 dollars. What was the whole number of dollars 
dimng these four years ? Ans. 15028015 dollars. 
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25. In 1843, tjie amount of gold coined tt the Unit 
States mint and branches, was as follows : At Philadel- 
phia, 4062010 dollars; at the branch at New Orleans, 
3177000 dollars; at the branch at JDahlonega, 582782 
dollars ; at the branch ast Charlotte, 287005 dollars. How 
many dollars of gold coined in all ? 

An*. 8108797 dollars. 

The sum of the numbers in each row of the following 
table, whether taken vertically or horizontally, or from 
corner to comer, is 24156. Let the pupil be required to 

make these 24 distinct additions.* 

•• • . 

TABLE. . 



S016 
252 
2448 
684 
2880 
1116 
3312 
1548 
8744 
1980 
4176 


4212 
2052 

288 
2484 

720 
2916 
1152 
3348 
1584 
3780 
1620 


1656 
4248 
2088 

324 
2520 

766 
2962 
1188 
3384 
1224 
8816 


3852 
1692 
4284 
2124 

360 
2556 

792 
2988 

828 
3420 

i2qo 


1296 

3888 

172S 
4320 
2160 

396 
2592 

432 
3024 

864 
3456 


3492 
1332 
3924 
1764 
4356 
2196 
36 
2628 

468 
3060 

^0 


936 
3528 
1368 
3960 
1800 
3996 
2232 
72 
2664 

604 
8096 


3132 

972 

3564 

1404 

3600 

1836 

4032 

2268 

108 

2700 

540 


576 
3168 
1008 
3204 
1440 
3636 
1872 
4068 
2304 

144 
2736 


2772 
612 
2808 
1044 
3240 
1476 
3672 
1908 
4104 
2340 
180 


216 
241^ 

648 
2844 
1080| 
3276' 
15121 
37081 
1944 
4140 
2376 



* Hub t»b1« ii fonned by multiplying the numben in the magic aquare of 11, br V 
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The quantity and value of teas and coffee consumed 
annually, from 1821 to 1846, m the United States, were 
as follow: 



Yelrb. 


Tbai Cohsombd. 


' CorrmM Corsvmbd. 


Pottnda. 


Value. 


Poundi. 


Valua. 


1821 


4586223 


$1080264 


118S6063 


924023 1 1 


1822 


5305588 


1160579 


18615271 


3899042 


1823 


6474934 


1547695 


16437045 


2835420 


1824 


7771619 


2224203 


20797069 


2513950 


1825 


7173740 


2346794 


20678062 


1995892 


1826 


8482483 


3443587 


25734784 


2710536 


1827 


3070885 


942439 


28354197 


1130607 


1828 


6289581 


1771993 


39156733 


3695241 


1829 


5602795 


1531460 


33049695 


3052020 


1830 


6873091 


1532211 


38362687 


3180479 


1831 


4656681 


1057528 ' 


75700757 


5796139 


1832 


8627144 


2081339 


36471241 


2516120 


1333 


129557043 


4775081 . 


75057906 


7525610 


1834 


13193553 


5422275 


44346505 


. 4473937 


1835 


12331638 


3594293 


91753002 


9381689 


1836 


14484784 


4472342 


77647300 


7667877 


1837 


14465722' 


5003401 


76044071 


7335506 


1838 


1-1978744 


2559546 


82872633 


7138010 


1839 


.7748028 


1781824 


99872517 


9006685 


1840 


1^860784 


4059545 


86297761 


7615824 


1841 


40772087 


3075332 


109200247 


9855273 


1842 


13482645 


35§7745 


107383567 


8447851 


1843 


J2785748 


3405627 


85916666 


5923927 


1844 


13054327 


3152225 


U97 11820 


9054298 


1845 


17162550 


4809611 


94358939 


5380532 


1846 


16891020 


3983337 


124336054 


7802894 


Totals. 




* 




'^ 



This table will afford material for as many examples in 
addition aa the teacher may desire. Thus, he may pequire 



StBTRACTION. ,2v 

the pupil to find the total nambct of pounds, as weh as 
dollars, for the whole number of years given, or for any 
particular years within the liipits of the table ; and as it 
is very desirable for the pupil to be qjick and accurate in 
(he addition of numbers, it will be well for the teacher to 
extend to considerable length the exercises which may be 
diawn from the above statistics. 



SUBTRACTION OP SIMPLE NUMBERS. 

13, Subtraction is taking a less number from a 
greater. 

The greater number i^ called the minuend, and the 
smaller number is called the subtrahend ; the result is 
called the remainder or difference, ' , 

The symbol for subtraction is — . When this symbol 
is placed between two numbers, it indicates that the sec- 
ond is to be subtracted from the first. .Thus, 8^5, denotes 
that 5 is to be taken from 8. The remainder being 3, we 
have 8 — 5=3. 

The symbol — is generally read minus ; a Latin word 
meaning less. 

What it Subtraction 1 What ii the gieater number called 1 What U the ima.^ 
■oinlwr caitod 1 Wliat ia the result eallbd 1 What symbol is used to denote Sub* 
1 



By using this sj'mbol, we may form the following 



C 
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SUBTRACTION TABLE. 



2-2= 


3-3= 


4—4= 





5-5= 


3-2= 1 


4-3= 1 


5—4= 


1 


6-5= 1 


4-2= 2 


5-3= 2 


6^4= 


2 


7-5= 2 


5-2= 3 


6-3= 3 


7-4 = 


3 


8—5= 3 


6-2= 4 


7-3= 4 


8-4= 


4 


9-5= 4 


7—2= 5 


8-3= 5 


9-4= 


5 


10-5= 5 


8-2= 6 


9^-3= 6 


10-4= 


6 


11-5= 6 


9-2= 7 


10-3= 7 


11 4= 


7 


J2-5= 7 


10-2= 8 


11-3= 8 


12 4= 


8 


13-5= 8 


11—2= 9 


12—3= 9 


13-4= 


9 


14—5= 9 


6—6= 


7-7= 


8-8= 





9-9= 


7-6= 1 


8-7= 1 


9-8- 


1 


10-9= 1 


8-6= 2 


9-^7= 2 


10-8= 


2 


11-9= 2 


9-6= 3 


10-7= 3 


11-8= 


3 


12-9= 3 


10-6= 4 


11 7= 4 


12-8= 


4 


13-9= 4 


11-6= 5 


12-7= 6 


13-8= 


5 


14-9= 5 


12-6= 6 


13-7= 6 


U 8= 


6 


15—9= 6 


13-.6- 7 


14—7= 7 


15-8= 


7 


16—9= 7 


14-6= 8 


15-7= 8 


16—8= 


8 


17-9= 8 


15-6= 9 


16-7= 9 


17—8= 


9 


18-9= 9 



Let the pupil, be required to 
questions : 

8— 2=howinany? 13- 

11— 2=how many? 11- 

8— 3=how many? 13- 

10— 3=how many? 14- 
12— 3=how many? . 16- 

7— 4=howmany? 10- 

9— 4=hQw many? 12- 

11— 4=how many? 13- 
73— 4=how many? « 17- 



answer the following 



5=how 
-6=how 
-6=how 
■7=how 
-7=how 
.8=how 
•8=how 
*9=how 
-9:t=how 



many? 
many? 
many? 
many? 
many? 
many ? 
many? 
many? 
many ^ 





OPERATION. 


09 


Tens. 
Units. 


7 


9 6 minuend. 


3 


7 5 subtrahend 


4 


2 1 diflference. 



BtJBTH ACTION-. 
EXAMPLES. 

1. In whicli no figure of the subtrahend is larger thaD 
the corresponding figure in the minuend. 

From 796 subtract 375. ' 

Place the subtrahend directly 
unier the minuend, so that 
units may stand under units, 
tens undei tens, hundreds under 
hundreds. 

Then commence at the 
units' column and subtract — 
5 from 6 leaves 1 ; place the one 
under the units' column, and so proceed with each sue- 
ceeding column. 

From 687 subtract 486. Ans. 201. 

From 7949 subtract 5438. Ans. 2511. 

From 69975 subtract 5983 1 . Ans. 10 iU. 

From 879465 subtract 729355. Ans. 150110. 

From 987654321 subtract 821350011. 

^nj. 166304310. 

2. In which some of the figures of the subtrahend an 
larger than the corresponding figures of the minuend. 

From 867 subtract 496. 

OPEBATEON. 

> 

£ 

P « C 

:ii ^ iD ^ 

7 h jndred, 16 tens, and 7 units, [7] [16] j 
s=S hundred, 6 tens, and 7 units, $ $ 7 minuend. 

4 9 6 subtrahend 

^ 1 \ ^\S&a\^T>K-^ 
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Ans. 281. 

Ans, 4ia 

Ans, 1191. 

Ans. 33171. 



Place the minuend and subtrahend a? in the prc^ceding 
example. Begin at the units' column ; 6 from 7 leaves L 
Passing to the tens* figure of the subtrahend, which is 9, 
we see that it cannot be subtracted from the corresponding 
figure of the minuend. But we know (Art. 10,) that 1 
of any order is equal to 10 of the next lower order. We 
therefore take 1 from the hundreds' figure, leaving that 
figure 7, (which we place in brackets over the 8, marking 
out the 8,) and counting the 1 hundrec. as 10 tens, we add 
it to the 6 tens, making 16 tens, which sum we place in 
brackets over the 6 and mark out the 6. We now say 9 
from 16 leaves 7 ; 4 from 7 leaves 3. 

From 959 subtract 678. 

From 767 subtract 349. 

From 8965 subtract 7774. 

From 52475 subtract 19304. 

3. We will now give an example of a more difficult 
operation. 

From 8053 subtract 4967. 

Place the minuend 
and suHralicnd as before. 
Commence at the units' 
column. We cannot sub- 
tract the 7 from the 3, as 
the subtrahend figure is 
the larger. We there- 
fore take 1 from the tens' 
figure of the minuend, 
leaving that figure, 4, 
(which we place in 
brackets over the 5, mark- 
ing' out the 5^) and counting the 1 ten as ten units, we 
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13 


09 






q 


n3 






a 


P 








H 

c 


• 

a 


• 


rd 


s 


^■^ 

« 


a 




ffi 


Eh 


D 


* 
• 
• 


[9] [14] 


• 
• 
• 


[7] m w [13] 


$ 





$ 


$ minuend. 


4 


9 


6 


7 subtrahend 


3 





8 


6 difference. 



SUBTRACTION 3] 

add it to the 3 units, making 13 units, which siim we 
place in brackets over the 3 and mark out the 3. We 
can now subtract the 7 from the 13. We ^ext seek to 
subtract the 6 from the 4, which we cannot do.. We must 
then seek one from the hundreds' place to be added to the 
4. But there are no hundreds there. We then go to the 
thousands' place. • Taking one from the 8, we have 7 left. 
Place the 7 in brackets over the 8 and mark out the 8. 
The 1 thousand we carry to the hundreds* place, where it 
counts lOrl^imdred; place the 10 over the zero and mark 
out the 0.^' Then take 1 hundred from the 10 in the 
brackets, leaving 9, which, place in second brackets above, 
and mark out the 10; then add the 1, counting it as 10 tens, 
to the 4, and jou have 14 tens, which place within second 
brackets over the 4 and mark out the 4. 

Now we proceed with the subtraction ; 6 from 14 leaves 
8 ; 9 from 9 leaves ; 4 from 7 leaves 3. 

It will be noticed that the minuend ' appears in three 
different forms ; yet the sum is the same in all. Thus, in 
the minuend proper, the sum is 8 thousands, hundreds, 
5 tens, 3 units ; in the minuend in the first brackets, the 
sum is 7 thousands, 10 hundreds, 4 tens, 13 units ; in the 
second brackets, 7 thousands, 9 hundreds, 14 tens, 13 
units : each form being equal to 8053. 

Note. — The preceding explanations are intended to show th* 
reasons of the process. The pupil should perform similar operas 
tions without writing down the steps. 

From 8275 subtract 7189. Ans, 108& 

From 6044 subtract 5272. Ans, 772. 

From 90000 subtract 1 Ans. 89999. 
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Tens. 
Units. 


8- 





5 3 diinuend. 


4 


9 


6 7 stibtrahend. 


3 





8 6 difference. 
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There is another mode, shorter and more practical, fol 
performing subtraction, when figures in the 'subtrahend are 
larger than corresponding figures in the minuend. 

Take the same example. 

Wo cannot subtract 7 
from 3. Therefore we add 
10 to the 3 and say, 7 from 
13 leaves 6. Having thus 
increased the minuend figure 
3, by 10 units, we balance 
that excess by adding 1 ten 
to the 6 of the subtrahend, 
making 7 tens. But the 7 
tens cannot be subtracted from the 5 tens. Add, then, 10 
tens to the 5, making 15 tens, and then say 7 from 15 
leaves 8 ; having added 10 tens to the 5 of the minuend, 
we restore the balance by adding 1 hundred to the 9 of 
the subtrahend, making 10. But we cannot subtract 10 
from 0. Then we add 10 hundred to the 0, and say 10, 
from 10 leaves 0. Before subtracting the thousands, we 
must add 1 to the 4 thousands to compensate for the 10 
hundred added to 0, then say 5 from 8 leaves 3. 

From 9034 subtract 7941. Ans. 1093. 

From 8087 subtract 4759. Ans. 3328. 

From 87315 subtract 19848. Ans, C7467. 

From 64281 subtract 38796. Ans. 25485. 

From what has been ione, we deduce this 

RULE. 

/. Place the subtrahend under the minuend^ so that unU» 
<na^ s/and directly under units^ tens under tenSy 6^c. 



SUBrTR ACTION. 
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II. Then commencing at the right^ subtract each figure 
of the subtrahend from the corresponding figure of the min- 
uend ; observing^ when a figure of the subtrahend is 
greater than the corresponding figure of the minuend^ to 
increase the minuend figure by 10 before subtractings and 
then to carry 1 to the next figure of the subtrahend. 

How do yoo plaoa the nombert for lubtmctionl When do jon eommone^to 
rabtraet 1 Explain tke method of rabtracting when the figure in the lubtrahend ex- 
eeeds the eorreipondiog figure of the minuend. 

EXAMPLES. 

4. From 34678 subtract 13787. 

OPERATION. 

34678 
13787 

20891 difference. 



(6.) 

789347 
420305 

669042 difoi^ce. 



(6.) 
10345678937 
902134124 

9443544813 difference. 



PROOP OP SUBTRACTION. 



13« If the operation is rightly performed, the differnace 
added to the subtrahend must equal the minuend. 



(7.) 
78543 
23056 


(8.) 
612045 
137891 


(9.) 
9345678201 
3279609167 


rences. 55487 


474154 


6066069034 


Proofs. 78543 


612045 


93456782QV 
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10. From seven million three l]iundred and sixty-five 
thousand, two hundred and thirty-nine, take three hundred 
and forty-two thousand and thirteen. 

Ans. 7023226. 
'A. From one million and eleven, subtract thirteen. 

Ans. 999998. 
* 12. From three hundred and sixty-five thousand, take 
three hundred -and sixty-five 

Ans. 364635. 

13. America was discovered in 1492. How many yean 
from that time to the year 1844? 

Ans. 352 years. 

14. If a man receive 11345 dollars, and payout of it 
9203 dollars, how much will he have retnaining 1 

Ans. 2142 dollars. 

15. In 1842 the Onondaga Salt Springs yielded 2291903 
bushels of salt, and in 1826 they yielded 827505 bushel& 
How many more bushels were produced in 1842 than 
in 1826? 

Ans. 1464398 bushels. 

16. In 1842 the United States shipped to England 
205154 barrels of flour, to Scotland 3830 barrels. How 
many more barrels were sent to England than to Scotland? 

Ans. 201324 barrels. 

17. Two men start together from the same place, and 
travel in the same direction ; one goes 63 miles each day, 
an J the other goes 37 miles. How far apart ^ill they be 
at the end of ^e first day ? . 

Ans. 26 miles. 

18. George Washington was bom in the year 1732 ; he 
died in the year 1799. To what age did he live? 

Ans. 67 years. 
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19. At an election 12572 votes are taken, of which the 
faccessful candidate received 7391. How many votes did 
the other candidate receive ? 

Ans. 5181 votes. 

20. And what was the first one's majority? 

Ans. 2210 votes. 

21. The coinage of the United States mint for 1843 
«ras in value 1 1967830 dollars, and in 1846 it was 6633965 
dollars. How much greater in value w&s the coinage in 
1843 than in 1846? 

Ans. 5333865 dollars. 

22. The total number of pieces coined in 1843 was 
114640582, and in 1844 it was 9051834. How many 
more pieces were coined in 1843 than in 1844? 

Ans, 105588748 pieces. 

23. In the year 1846, the value of the gold coin pro- 
duced at the mint was 4034177 dollars ; the value of the 
silver coin was 2558580 dollars; and the copper coin, was 
41208 dollars. How much greater was the value of the 
gold than the silver, and how much greater the copper? 
Also, how much did the silver exceed the copper? 

f Gold exceeded silver by 1475597 dollars. 
Ans, -| « « copper" 3992969 « 
L Silver « « « 2517372 « 

24. In 1835, the number of post offices in the United 
States was 10770; extent of post roads 112774 miles; in 
1845, the number of officcis was 14183; and extent of 
roads 143940 miles. How many of&ces were added during 
these 10 years, and how many additional miles of road 
were added? 

C 3413 post offices. 
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25. In 1840thepopulationof New York was 2428921, 
and in 1830 it was 1913006. What was the incieaae 
during this 10 years ? Ans. 515915. 



QUESTIONS INVOLVING ADDITION AND SUBTRACTION. 

1. A lets B have 60 bushels of wheat, worth 70 dollars, 
a fine horse worth 150 dollars, and 37 dollars' worth of 
butter. B in turn gives A his note for 110 dollars, and 
the rest in cash. What is the amount of cash ? 

Ans. 147 dollars. 

2. A borrows of B, at one time, 375 dollars ; at a second 
time he borrows 95 dollars, and at a third time he borrows 
413 dollars; he has paid him 319 dollars. How much 
does he still owe him ? Ans. 564 dollars. 

3. A person left a fortune of 10573 dollars to be divided 
between two sons and one daughter ; the first son received 
4309 dollars, the other son had 4987 dollars. How much 
did the daughter receive 1 

Ans. 1277 dollars. 

4. Two persons are 375 miles apart ; they travel towards 
each other ; at the end of one day, one has^ravelled 93 
miles, and the other 57 miles. How far apart are they ? 

Ans. 225 miles. 

5. A farmer sold a span of horses for 150 dollars, a cow 
for 27 dollars, some cheese for 83 dollars, and 7 tons of 
hay for 56 dollars. He purchased 10 yards of broad- 
cloth worth 45 dollars, a cook stove for 23 dollars, and a 
pleasure carriage for 80 dollars How much money will 
he have left? Ans. 168 dollars. 

6. In the year 1840, the coinage of the United States 
mint was as follows: 1675302 dollars of gold, 172670S 
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dolkun of silver, and 24627 dollais of copper. In the yei 
1841 the gold coin amounted to 1091597, the silver I 
1132750, and thq copper to 15973. How much was tl 
whole value for fvach year? How much greater was tl 
whole coinage in 1840 than in 1841 ? In each year, ho 
m ich greater was the value of the silver than that of tl 
gold and copper respectively ? 



r In-- 1840 


total value was 


93426632. 


« 1841 


u u u 


2240320. 


« 1840 


exceeded 1841 by 


M86312. 



Ans. ^ 



C silver exceeded gold by 51401. 
1840^ « J, copper" 1702076. 

1841 ^ silver exceeded gold by % 41 153. 
< « « copper" 1116777? 



MULTIPLICATION OF SIMPLE NUMBERS. 

14* MuLTn»LiOATioN tcachcs to repeat one of two nui 
bers as many times as there are units in the other. 

The number to be repeated is called the multiplicand. 

The number denoting how many times the multiplicai 
is Xo be repeated, is called the multiplier. 

Both multiplicaM and multiplier are called y^ic^or^.* 

The result obtained is called the product. 

The symbol for multiplication is x ; this written I 
iween two nimibers, indicates that they are to be mi 
liplied together. Thus. 3x7 denptes that 3, is to 
repeated 7 times, or, which is the same thing, 7 is to 
repeated 3 times 

♦ From m Latin word, meaning to makt ; V%caui»,ii»A\v\^^«A.\n^ffi«5B«v 'Oo« 
ttB /tnduet. A 



38 



ELEMBNTAar ARITHMETIC 



By the assistance of this symbol, we oiay form the 
following 



MULTIPUCATION TABLE.* 



2X0= 


4X0= 


6x0= 


8X0= 


2X1= 2 


4X1= 4 


6X1= 6 


8X1= 8 


2X2= 4 


4X2= 8 


6x2 = 12 


8x2=16 


2X3= 6 


4X3 = 12 


6x3 = 18 


8x3=24 


2X4= 8 


4x4=16 


6x4=24 


8x4=32 


2X5 = 10 


4X5=20 


6x5=30 


8X5=40 


2X6=12 


4x6=24 


6x6=36 


8X6=48 


2X7=14 


4X7=28 


6x7=42 . 


8x7=56 


2x8=i6 


4x8=32 


6x8=48 


8x8=64 


8X9=18 


4x9=36 


6x9=54 


8x9=72 


3X0= 


5X0= 


7x0= 


9x0= 


3x1= 3 


5X1= 5 


7X1= 7 


9X1= 9 ^ 


3x2= 6 


5X2=10 


7X2 = 14 


9x2 = 18 


3x3= 9 


5X3=15 


7X3=21 


9x3=27 


3X4 = 12 


5X4=20 


7x4=28 


9x4=36 


3x5=15 


5x5=25 


7X5=35 


9X5 = 45 


3x6=18 


5x6=30 


7x6 = 42 


9x6=54 


3x7=21 


5x7=35 


7x7=49 


9x7=63 


3x8=24 


5x8=40 


7X8=56 


9x8=72 


3X9=27 


5x9=45 


7x9=63 


9x9=81 



The foregoing table should be committed to memory by 
the pupil. F 



* This table uiei no faetor consiiting of mora than one digit. I am aware tfaat 
man; table* of tbif kind are extended as far as 12 time* 12, and othen as far as S5 
times 25, and even further; but I see no good -reason why it should terminate at IS 
times 152, any more than 13 times 13. I have therefore thought it better to limit it to 
9 times 9, this being as far as it can extend by using but one digit as a factor. Still I 
have no objection to pupils committing to memory the products of as large factoa 
as their may wish. 
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IS* The pupil must also hear in mind that the mul- 
tiplier and multiplicand may be interchanged without altering 
the product. Thus : 



4x8=8x4=32 
9x7=7x9=63 



4x6z=6x4=24 
3x5=5x3=15. 



What does multiplication taachi The number to be lepeated it called whati 
ne number denoting how many times the multiplicand t> to be repeated if called 
what? What are the naultiplicand and multiplier lometimei called? The lendl 
obtained is called what? What is the symbol for multiplicatKA? Oac the molCi* 
plier and multiplicand exchange places without altering the product? 



When the multiplicand consists of more than one figure, 
and the multiplier has but one figure, we proceed as fol- 
lows : 

Multiply 697 by 3. 

Place the multiplier un- 
der the multiplicand, units 
under units. First, mul- 
tiply the 7 units by the 
3 units; we obtain 21 units, 
or 2 tens and 1 unit. Write 
the 1 under the' unit col- 
umn, and the 2 under the 
tens' column. Next, mul- 
tiply the 9 tens by the 3, 
and we have 27 tens; 
equal to 2 hundred find 7 
tens. Write the 7 tens under the tens' column, and the 
2 under the hundreds* column. Finally, multiply the 6 
hundseds by the 3 and we have 18 hundreds, which is the 
same as 1 thousand and 8 hundreds. Write down the 8 
tmder the hundreds* column and carry the 1 to the thoit* 
sands' place ; that is, write down ihe ^\ic^!^ V^ 







OFKRATION. 


"S 


• 
OB 








i 


13 


• 




.§ 




^ 


^ 


a> 


fl 




tH 


K H 


& 




, 


6 


9 


7 
3 


multiplicand. 
multipUer. 






2 


I 


units. 


• 


2 


7 




tens. 


1 


8 






hundreds. 


2 





9 


"T 


product. 
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We then add these partial products, and obtain 2091 
for the total product. 

By recalling to mind (Art. 10,) that ten in the place 
of units are equal to one in the place of tens, ten in the 
tens* place are equal to one in the hundreds' place, &c. 
we may perform the above multiplication as follows : 

OPERATION. 



697 multiplicand. 
3 multiplier. 

2091 product. 



First, multipljnng 7 of the mul- 
tiplicand by 3 the multiplier, we 
obtain 21 units, which are the 
same as 2 tens and 1 unit. Hence 
we write down the 1 under the 
units' column, and reserve the 2 to 
carry to the tens'. Next, multiplying the 9 by 3, we find 
27 tens, to which, adding the 2 tens reserved, we have 29 
tens, which are equal to 2 hundreds and 9 tens. Write 
down the 9 under the tens' column, and reserve the 2 to 
carry to the hundreds. Finally, multiplying the-6 by 3, we 
have 1 8 himdreds ; to which add the 2 hundreds reserved, 
and we have 20 hundreds, the whole of which we write 
down, obtaining 2093 for the product. 

Again, let it be required to multiply 367 by 84. Here 
the multipher consists of more than one figure. 

Place the multiplier under the 
multiplicand, units under imits, 
and tens under tens. 

Multiplying first by the 4 
units, we find 1468 for the 
product. We are next to mul- 
tiply by the 8 tens. Now, it is j 
obvious that 1 unit, taken ten 
times, that is, multiplied by 1 



OPERATION. 

367 multiplicand 
84 multiplier. 

1468 
2936 

30828 piodnot 
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ten, must produce 10 units or 1 ten. So 7 units, (ad ih the 
example,) multiplied by 8 tens, must produce 56 tens, oi 
5 hundreds and 6 tens. Therefore, set. the first figure, 6 
of this second product under the tens* column and reserve 
the 5 to carry to the hundreds. The next step is the mul- 
tiplication of tens by tens, which must produce hundreds, 
since 1 ten, taken 1 ten times, is equal to 1 hundred. There- 
fore 8 tens times 6 tens are 48 hundreds ; to which add the 
5 hundreds reserved, and we obtain 53 hundreds; equal to 5 
thousands and 3 hundreds. Place the 3 under the huii- 
dreds' column, and carry the 5 to the next column, and so 
proceed throughout. The sum of these partial products 
will give the total product, 36>828: 

If the multiplier consists of three figures, its left-haxid 
or hundreds figure, multiplied into the units of the multi- 
plicand, will give hundreds for the first figure of the 
product, which must of course be 9et down under the 
hundreds' column ; hundreds and tens, multiplied together, 
will give thousands; hundreds and hundreds multiplied 
together will give ten thousands, &c. 

If the multiplier consists of four figures, its left-hand or 
thotisands' figure multiplied into units, will give thousands 
for the first figure of the product, which must be set do^ a 
under the thousands' column. Thousands multiplied into 
« tens, gives tens of thousands ; into hundreds, gives hiuv* 
dreds of thousands ; and so on. 

It would be necessary to annex ciphers to the figures 
in these several products, to show their true places, if these 
places were not determined by the position of the figures 
with relation to other figures, whose places are known. 

16* If we again take the first example, which is to 

4* 
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multiply 69? by 3, we remark that since 697 is to be xe* 
peated 3 times, it may be done by writing it down 3 times, 
and then adding, thus : 

697 
697 
697 



2091 



And it is obvious that all questions of multiplication may 
be performed by addition. 

Hence, multiplication is sometimes defined as being a cow 
cise way of performing several additions, 

NOTB. — When a zero or ocean in the multiplier, we may obienre that iti pno 
duet mosl remain 0, tince nothing repeated any number of timet ii itill nothing. 



PROOF OP MULTIPLICATION. 

17, If we interchange the multiplier and multiplicand, 
and then multiply, we shall obtain the same product if the 
work is right. (See Art. 15.) 

As in addition, these two results may be alike, and still 
the work may be wrong, since mistakes may occur in both 
operations. As good proof as any, is tb carefully repeat 
the multiplication. 

When ii multiplied by any number, what ii the result 1 How ii multiplicatioB 
wmocime* defined. How may multiplication be proved? Ii thii method infalliUel 
Why not) What it as good proof as any other? 

CASS L 

18« When the multiplier consists of only one figure. 
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From what has already been done, we deduce this 

RULE. 

Place the muUtplier under the unit figure of the mtiilt* 

piicand. Draw a horizontal line underneath. 

Then multiply each figure of the multiplicand hy the muh 

tiplieTf observing to carry one for every ten^ as ^ addition, 

\ 

When the maltiplier coniists of but one figure, how do yoa proceed 1 What roll 
l» yoa obterve in carrying 1 



EXAMPLES. 

(1.) (2.V 

1234 234156 
2 3 


y 

(3.) 

612378 
4 


2468 702468 


2449512 


4 

(4.) (5.) 

897654 1003456 
5 6 


(6.) 

205670678 
7 


4488270 6020736 


1439694746 

It 


(7.) (8.) 

653 1 02S456 89 1 030756078 
8 9 


52248 1 87648 80 I 9276804702 


CASE n. 

19. When the multiplier consists of more than 
figure 
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RULE 

/. Place the multiplier under the multiplicand, so thai 
mdts may stand under units, tens under tens, hundreds 
under hundreds, Sfc, 

IL Multiply successively by each figure of the multiplier, 
as in Case I,^ observing to place the right-hand figure of each 
partial product directly under the figure multiplied by, 

III. Then add together these partial products, and the 
sum will be the total product sought. 

When the multiplier coniisti of more than one figure, how do you write itt Bb«> 
Ad you thea multiply 1 Bow do you add i\p1 

EXAMPLES. 



(1.) 

23474 
23 



(2.) 

4567031 
147 



(3.) 

4005604 
123 



70422 
46948 


31969217 
18268124 
456t031 


12016812 

8011208 
400.'ifi04. 


539902 


TtV/V/t/ WTt 


fJOtJtjyjM 


671353557 


492689292 





4. Multiply 12345 by 12. Ans. 148140. 

5. Multiply 23456 by 11 Ans. 258016. 

6. Multiply 34567 by 13. Ans. 449371. 

7. Multiply 780056 by 21. Ans. J 6381 176. 

8. Multiply 6503456 by 234. Ans. 1521808704. 

9. Multiply 347 1032 by 70056. Ans. 243166617792. 
10. Multiply 1240578 by 302014. 

Ans. 374671924092. 
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11. Multiply 235678 by 753465. 

Ans. 177575124270. 

12. Multiply 98610275 by 35789. 

Ans, 3529163131975. 

CASE ra. 

SO. When the multiplier, or multiplicand, or both, 
have one or more ciphers at the right. 

We know from what has been said, (Art. 4,) that 
multiplying by 10 is the same as annexing a cipher to the 
right of the figure or sum to be multiplied ; multipljiii^ by 
too is the same as annexing two ciphers to Ihe right of 
the figure or sum to be multiplied, &c. 

Hence we deduce this 

RULE. 

Multiply by the significant figures jl^as in Case IL)and to 
the product annex as many ciphers as there are in both mul' 
tiplier and multiplicand. 

When there are ciphen at the right of the maltiplier, or raultiplieanil, or both, how 
do yoa proceed 1 

EXABCPLE8 

1 Multiply 365 by 10. Ans, 3650. 

2 Multiply 12040 by lOO. Ans. 1204000. 

3 Multiply 204500 by 3000. Ans. 613500000. 
4. Multiply 7003000 by 240000. 

Ans. 168072000UOOO. 
5 Multiply 307210000 by 3780000. 

Ans, lAGV'ii^^^^^^^^^^. 
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CASE IV. 

91* When the multiplier is a composite number. 

A composite nufnber is one which may be produced bjf 
multiplying two or more numbers* together. Thus : 35 ii 
a composite number, which may be produced by multiply- 
ing 6 and 7 together. 

The 5 and 7 are called the factors dr component paits 
ol 35. 

The factors of 12, are 3 and 4, or 2 aad 6. 

Suppose we wish to multiply 48 by 35. 

If we ferst mMtiply 48 by 5, we find 240 for the pro- 
duct ; if now we multiply this product by 7, we obtain 
1680; which is evidently the saihe as 35 times 48. 

Hence we infer this 

,^' , RULE. 

Multiply the sum given by one of the factors^ and thi^ 
produtt by another factor^ and so on^ until all the factors are 
M^ed. The^ last product vnU be the one sought. 

' • . "I . ■ 

.'- t ■ 

• '■' '•*• EXAMPLES. 

1. Multiply 365 by 28. 
V The factors of 28 ate 4 p.nd 7. Hence we have thii 



< 



Cp'EItAtilblV. 

f 365, • "^ 

4 one bf tbi cOaiponent paita, 

1460 ' ;• \ 

7 the other componentpart. 






1022* Ans. 



< 



k- < 



K 
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^ ^ 2. Multiply 374 by 24 = 4 X 6 = 3 X 8 = 2 X 12 qr 

^* 2 X 3 X 4. 

I. 

* 

nRST OPERATION. SECOND OPERATION. 

374 374 

4 1st component part. 3 1st component pait 



(. 



i496 1122 

6 2d component part. 8 2d component pait 

Ams. 8976 Ans. 8976 



THDID OPERATION. FOURTH OPERATION. 



374 374 

2 1st component part 2 ' st component pait 

748 748 • 

12 2d component part. 3 2d component part 



1 496 2244 

748 '. 4 3d component part 

Am. 8976 Ans. 8976 



From the above examples, we see that it n^akes no dii 
fe/ence how we resolve the multiplier into factors, provider 
we muhiplj in succession by all the factors 

What b a oompotite nnmMrl What are the eomfonent parti 1 How do yo 
proeaed wh«n the multiplier is a composite number 1 Does it make any diflTereiifl 
whieh component part we first multiply byl 

3. Multiply 345678 by 36 = 6 X 6 = 4 X 9 =;: 3 xia = 
a X 3 X 4. Aus. VjL»k«^^^S52^ 
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4. Multiply 1002456 by 72 = 8 X 9 = 2 X 3 X 3 X 4 
«=i2x 2x2x3x3. Ans, 72176832. 

5. Multiply 7540102 by 84 = 7 x 12 = 3 x 4 x 7 = 2 
X 2 X 3 X 7. Ans. 633368568. 



EXERCISGS IN MULTIPLICATION. 

1. Suppose I buy 15 loads of bricks, each load contain 
Ukg 125.0 bricks, how many bricks have I ? 

^71^. 18750 bricks. 

2. In an orchard there are 107 apple-trees, each prodti 
cing 19 bushels of apples. How many bushels does the 
whole orchard yield? Ans. 2033 bushels. 

3. If a person travel 17 days at the rate of 37 miles 
each day, how many miles will he travel in all ? 

Ans* 629 miles. 

4. If a person buy 175 barrels of salt, each weighing 
304 pounds, how many pounds in all will he have ? "■ 

Ans. 53200 pounds. 

5. Suppose I purchase the following bill of merchandise"; 

3 Ffrkins of butter, each 15 dollars. 
7 Hogsheads of molasses, each 23> dollars. 
12 Bags of coffee, each 11 dollars. 
5 Boxes of raisins, each 2 dollars. 
3 Boxes of lemons, each 5 dollars. 
How many dollars must I give for the whole? 

Ans. 363 dollars. 

6. How many dollars will the following bill of goodi 
amount to ? 

52 Yards of black broadcloth, at 4 dollars per yard. 
40 Yards of Brussels carpeting, at 2 dollars per yard. 
2 Sofas, each 56 dollars. 
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9 .Mahogany chairs, .each 5 dollars. 
5 French bedsteads, each 7 dollars. 

Ans, 480 dollars. 

7. If the railroad extending between Albany and Buf- 
fab, a distance of 326 miles, cost 25649 dollars per mile, 
what was the eir.tire cost? Ans. 8361574 dollars. 

8. How many bushels of potatoes may be produced 
from 13 acres of land, if each acre produces 212 bushels! 

Ans. 2756 bushels. 

9. How much must be paid for cpnstmcting 18 miles of 
piank-road, at 42 11 dollars per mile? Ans. 75798 dollars. 

10. How much will 543 cords of wood cost, at 5 dollars 
per cord ? Ans. 2715 dollars. 

1 1. In one year there are 8766 hours, how many houn 
in 1848 years ? Ans. 16199568 hours. 

12. In one cubic foot there are 1728 cubic inches, how 
many cubic inches in 17 cords of wood, each cord con- 
taining 128 cubic feet? Ans. 3760128 cubic inches, f ;. 

13. What will 13 square miles of land cost, at 17 dol- 
lars per acre, there being 640 acres in one mile ? 

Ans. 141440 dollars, 

14. How many miles will a steam locomotive pass in 
/ days of 24 hours each, if it move at the rate of 45 miles 
tech hour ^ Ans. 7560 miles. 

15. If the earth niove in its orbit 68000 miles per hour, 
ho^ far will it move in 365 days of 24 hours each V 

Ans. 595680000 n»les. 

16. If one mile of railroad require 116 tons of iron, worth 
53 dollars per ton, what will be the cost of sufficient iron 
10 construct a road of 78 miles in length ? 

Ans. 479544 dollars. 

IJ. In an orchard of 105 apple Ixeea \\i% ^^^etsi.^^ ^\» 

5 
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duce of each tree is 7 barrels of fruit, worth 3 dollars pei 
barrel. What was the income of the orchard ? 

Ans. 2205 dollars. 



DIVISION OF SIMPLE NUMBERS. 

fKi. Division teaches the method of finding how many 
times one number is contained in another. 

The number to be divided is called the dividend. 

The number by which we divide is called the divisor. 

The number of times which the dividend contains the 
divisor is called the qnotient. 

Besides these three parts there is sometimes a remcnn- 
der, which is of the same name as the dividend, since it is 
a part of it. 

The sign usually employed to indicate division is -r. 
Thus, 12 -T- 3, denotes that 12 is to be divided by 3. 

By using this sign we may form the following 

DIVISION TABLE. 



2-r2 = 



L, 



4-f 

10-f- 
12-f 

18^ 



2 
2: 

2: 
2: 
2: 
2: 
2: 
2: 



1 

2 
3 
4 
5 
6 
7 
8 
9 



3-f-3; 

6^3 

9-f-3: 

12 -f- 3: 

15-^3: 

18-f-3; 

21-3: 
24-^3; 
27-r.3: 



:1 
:2 
:3 
:4 
:5 
:6 
:7 
:8 

9 



4 
8 
12 
16 
20 
24 
28- 
32 
36 



■4: 

4: 

■4: 

■4: 

4: 

4: 

•4: 

•4: 

4: 



:1 

2 

:3 

:4 

5 
6 

:7 

8 
9 
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6-7-6=1 


7-7=1 


8^8=1 


9-f-92=l 


12.f-6=3 


14h-7=2 


16-4-8=2 


18-r-9=2 


18^6=3 


21-h7=3 


24-1-8=3 


27-^9=3 


24-^6=4 


28^7=4 


32-r-8=4 


36^9=4 


30H-6-5 


35H-7=a 


40^8=5 


45 -f- 9=5 ] 


36 : 6=6 


42h-7=6 


48-f.8=6 


54-r9=6 


42^6=7 


49-^7=7 


56^8=7 


63-r9=7 


48-r.6=8 


56-^7=8 


64-^8-8 


72^9=8 


54-6=9 


63^7=9 


72 -.-8=9 


81-9=9 



33 • Division may also be represented by placing the 
divisor under the dividend, with a short horizontal line be 
iween them ; thus, -^ denotes that 10 is to be divided by 2. 

In the sa;me wiay we have 
J^=12-h2; -^=13h-3; Jg^=17-^5; ^^=:53^7, 

This method is employed, when in division there is a 
remainder, to express accurately the value of the quo* 
tient. 

What does divition teaobi What li the number to be divided called 1 What b 
theoamber by which we divfde called 1 >Vbat ii the oamber of '.lines which the 
dividend containi the diviior called? There is sometime* another part, what is iti 
Of what name ii the remainder 1 What ^ the symbol of diviiion % By what othei' 
oMlhod ia divieion. denoted 1 

When the divisor consists of only one figure, we proceed 
as follows : 

Divide 973 by 7. 

Having placed the divisor at the 
left of the dividend, keeping. them 
Bepamte by means of a curved line, 
ve draw a straight horizontal line 
underneath. 



OPEEATION. 



7)973 



139 Q^O\Y»!^ 



.\^ 



1 
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We then say, 7 is contained in 9, 1 time and 2 » 
mainder; we write the 1 underneath. As the 9 occupiea 
the hundreds' place, the 2 remainder must be 2 hundreds. 
The next figure, 7, to be divided,is tens, to which we add 
(lie 9 hundreds, or 20 tens, making 27 lens; which result 
IS obtained by prefixing the 2 to the 7. Next, we see how 
many times 7 ia contained in 27, which is 3 times and 6 
remainder ; we place the 3 for the next figure of the 
quotient, and conceive the 6 to be prefixed to the next 
figure of the dividend, making 63 ; which is the same as 
adding 6 tens or 60 unita to the 3 units. Finally, we find 

7 is contained in 63, 9 times. 

Thua r is contained 139 times in 973. Hence, 189 
repeated 7 times muat equal 973. 

' U4. Suppose we wish to know how many times 6 is 
contained in 32. We might proceed as follows: since S2 
IB greater than 8, we know that 8 is contained in it, at 
least )nce; therefore, subiractiDg 8 from 32, we find 24 for 

I remainder. Again, we know that 8 ia contained at least 
once in 24 ; therefore, subtracting 8 from 24, we have 16, 
from which, subtracting 8, we have left 8; finaBy, from 

8 subtracting 8, we have -no remainder. Hence; we pe^ 
CHve that 8 has been subtracted 4 times from 32, that 
is, 8 is contained just four times in 32. It is obvious that 
by continued subtractioiis any operation in division may 
be performed. 

For this reason division is said to be a concise may of per- 
forming several subtractions. 



ttS. Short Division is the method of operation whw 

ivisor consists of only one figure. 



DIVISION^ ^ 

FVom the pieeeding operation we infer tlie> ifoUowkig 

■ \'- ■■■'■.. 

RULE. 

7. Place th4 divisor at the left of the dtbtdendi^ ieeptng 
them separate hf a curved line^ and draw % straight din$ 
underneath the dividend. 

II. Seek how many times the divisor ts contained in tks 
left-hand figure or figures of the dividend^ and place ihe 
result directly beneath, for the first figure of the quotient, 

///. If there is no remainder, divide the next figure of the 
dividend for the next figure of the quotient. But when there 
is a remainder, conceive ii to he prefixed to the next succeed' 
ing figure of the dividend before making the next division. 
If a figure of thi dividend^ which is required to be divided, 
is less than the divisor j we must write in the quctmit, and 
consider that figttre as a remainder, 

Diviiion is said to be a concise way of performing whati What is Short Division 1 
Repeat tb« rale. 

' EXAMPLES. 

1. Divide 2345675 by 8. 

OPERATION. 

Divisor 8)2345675 dividend. ; 

■ ;i; 

Gluotient 293209 with 3 remainder. 



SO. When there is a remainder, we may place it ov^r 
the divisor, with a short horizontal line between \.b^TG^\X:c;ys^ 

5* 
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indicating tSmt this remainder is still to be divided by the 
divisor, agreeably to Art. S3. 



2. Divide 12456789 by 4. 

3. Divide 78900346 by 7. 
4 Divide 131305678 by 6. 
6. Divide 357020348 by 3. 



Ans. 3114197+. 

Ans. 11271478. 

Ans, 21884279f 

Am. 1190067821. 



CASE n. 



27. Long Division is -the method of operation when 
the divisor consists of more than one figure. 

EXAMPLES. 

1. Divide 4703598 by 354. 



It requires 3 figures, 
470, of the dividend to 
contain the divisor 354. 
This is contained once in 
470; we place the 1 at 
the right of the dividend 
for the first figure of the , 
quotient, keeping it sep- 
arate from the dividend 
by a curved line. Mul- 
tiplying the divisor by 
this quotient figure, and 
subtracting the product 
from 470, we have 116 for a remainder, to which wo 
annex the next figure,* 3, of the dividend, thus forming the 
number 1163. We now seek how many times the divisor 
"ftoohtained in 1163, which is 3 times. We place the 3 for 
fc second figure of the quotient. Multipl3ring the divisor 



OPERATION. 
Diviaoiu Dsnomrm* Qaoinmm 

354)4703598(13287 
354 first product. 

Iiei 

1062 second product, 

1015 
708 t hird product. 

3079 

2832 f ourth product 

2478 

2478 fifth product 
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by this second figure, and subtracting the product from 
1163, we find 101 for a second remainder ; to which an- 
nexing 5, the next figure of the dividend, we have 1016. 
Thus we proceed till all the figures of the dividend have 
been brought down. 
From the above work we readily deduce the following 

RULE. 

/. Place the divisor at the left of the dividend, keeping 
them separate by a curved line. 

II. Seek how many times the^ divisor is contained in the 
fetoest figures of the dividend that will contain it ; set the 
figure expressing the number of times at the right of the 
dividend for the first figure of the quotient, keeping dividend 
and quotient separate by means of a curved line. 

III. Multiply the divisor by this qtiotimt figure, and sub' 

tract the product from those figures of the dividend used, and 

to the remainder annex the next figure of the dividend; them 

find how many times the divisor is contained in this nent 

number, and write the result in the quotient. 

IV. Again, multiply the divisor by this last quotient 
figure, and subtract the product from the last number which 
was divided, and to the remainder annex the next figure i^* 
the dividend. Thus continue the operation until all the 
figures of the dividend have been brought down. 

Note 1. — Having brought down a new figure, if tke ntuabor 
thos formed be less than the divisor, it will contain it times; ire 
therefore write in the qaotient, and bring down another figure; 

Note 2. — If in multiplying the divisor by any quotient figure we 
obtain a product which exceeds the number we sought to divide, 
we must make the quotient figure smaller. 

Note 3. — If a remainder should be found larger than the divisor, 
the quotient figure must be taken larger. 
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28. If, now, taking the preceding example, we mul 
liply the divisor by the quotient, we shall have this ^ 

OPERATION. 

354 
13287 



2478 first product. 

2832 second product. 

708 third product. 
1062 fourth product. 
354 fifth product. 

4703598 



Here we discover that the products obtained by this 
multiplication, are the same as those obtained in the oper- 
ation of division, only they occur in a reverse order. In 
the operation of division, each succeeding product is placed 
one fi£^ure farther towards the right, while in the operation 
of multiplication, each succeeding product is placed one 
figure farther towards the left. Hence the sum of the 
products in the case of division, must be the same as the 
sum in the case of multiplication. In the operation of di- 
• vision, by the above rule, these products are successively 
subtracted from the corresponding parts of the dividend, 
until the whole is exhausted. Now we have just shown 
by the operation of multiplication, that the sum of these 
products, taken in the order in which they stand, is equal 
to the dividend. Therefore the above rule for Long Division 
must be correct. 

PROOF. 

From what has been said, we also infer that this method 
^^ /on^ division proves itself as we pioceed with the work, 
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■nee we have only to add the successive productSi and 
the remainder, if cmj, to obtain the dividend. 

What it Long DivisioD 1 How do you piace the numben 1 Repeat the rale. If 
•Abt haring brooght down a new figure, the result is Ie« than the diviior, how do jcm 
pioeeed 1 When the partial product is greater than the number which was supposed 
to contain the divisor, how do you do 1 When the remaiiider is greater than the dl- 
ifcor, bow do you proceed) Explain the method of proof. 

% Divide 175678 by 223. 



OPERATION. 



223)175678(787 

1561 first product. 

1957 

1784 second product 

1738 

1561 third product 

177 remainder. 



If we take the sum of the successive products an^l the 
ismainder, adding them as they now stand in the above 
work, we shall obtain 175678 ; which, agreeing with the 
dividend, proves the accuracy of the division. This method 
of proving division is perhaps as simple and brief as any 
method which can be devised. 

The common method of proving Division, and one which 
is applicable to Short Division as well as to Long Division, 
is to multiply the divisor and quotient together, and ; 3 add 
in the remainder, if any. 

3. Divide 7892343 by 139. Ans. 56779 ftS- 

4. Divide 177575124270 by 7534^5. Ans, ^^^'on^. 
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6. Divide 34789205 by 64534 Ans. 639<Wft. 

6. Divide 123466789 by 789. Ans, 156472fH. 

7. Divide 6763447 by 678609. Ans. 8|fiHi. 
- 8. Divide 1621808704 by 6503466. Ans, 234. 

9 Divide 243166625648 by 3471032.. 

jins, 70066 with 7866 remainder. 

10. Divide 166168212890625 by 12890625.* 

Ans, 12890625. 

11. Divide 11963109376 by 109376. Ans, 109376 

CASE ni. 

39* When the divisor is a composite nmnber. 

We have seen (Art. SW,) that, in multiplication, when 
the multiplier is a composite number, the product may be 
foimd by multiplying by the factors successively. 

Now, as division is the reverse process of multiplication, 
it is plain that when the divisor is a composite number, 
the quotient may be found by dividing by the facton 
successively. 

Divide 944 by 105=3x5x7. 



In this division, we 
find the different re- 
nvainders in succession. 

Let us now seek the 
true remainder, or that 
remainder which would 
have been found, had 
we at once divided the 944 by 106 



OPERATION. 

1st factor 3)944 
2d factor 5)314 2= 1st rem. 
3d factor 7)62 4=2d rem 
quotient 8 6= 3d rem. 



Since each unit of the 62 is 6 times as great as each 



* llii» question and iti succeeding one are worthy of notice, since the terminal 
it^n» of the dividend, divisor, and quotient, are the same. 
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unit of 314, it follows, that each unit of the 3d remainder, 
6, which is a part of 62, is also 5 times as great as each 
unit of 314. Hence the remainder 6 is the same as 5 
times 6, or 30, units of the same kind as those of 314 ; hxtt 
the 2d remainder 4, bein^ a part of 314, and of the same 
3rder, should be added to 30, mitkin^ 34, for the true 
remainder arising from dividing 314 by 35 or 5x7. 
Again, since each unit of 314 is 3 times as great as each 
unit of 944, it follows^ that each unit of the 34 is also 3 
times as great as each unit of 944. Hence the remainder 
34 is the same as 3 times 34=102 units of the same 
kind as 944 ; but the 1st remainder, 2, being a part of 944, 
is of the same order; so that 102+2=104, is the true 
remainder required. 

From the foregoing operation and reasoning, we deduce 
the following 

RULE 

Divide the given sum hy one of the factors of the divisor^ 
and that quotient hy another factor^ and so on^ until ail the 
factors have been used. The last quotient toUl be the quo- 
tient sought. It makes no difference in what order the fac' 
tors are used. 

To obtain the true remainder, we must observe the fol* 
lowing 

RULE. 

Multiply the last remainder by the divisor preceding the 
lastj and add in the preceding remainder ; multiply this sum 
hy the neat preceding divisor, and add ii^ the next precedijig 
remainder ; so continue this reverse process until you have 
wttiUy^lied by all the divisors except the lost* r^ 



00 



klehenTaby arithmetic. 



How do yoa pioeeed wbm the dlvimr ii a eaai|K»ftt Bombtrt Dom it mhi Mf 

difiereoM which factor we fint divide by 1 When there are teveral rennindm 
explain how the true remainder ii obtained. 



EXAMPLES. 



1. Divide 839 bj 120. 

We wilt resolve 120 into 
Ihe three factors, 4 x 5 x 6= 
120. Now, proceding* agree- 
ably to the rule, we have 
the annexed operatioa 



OPERATION. 

4)839 ' 

5)209 3=firBt rem. 

6)41 4 = second rem. 

6 5=. third rem. 



NoW| to obtain the true remainder, we have this 



OPERATION. 



rS 

II i 

0) bo 
o a 

SB,'! 



g 



a 






n3 






js •'a & 

5x5+4=29. 



8 » 

Again, 29x4+3=119. 






Had there been more than three factors, the operation 
would have been equally simple, but a little more lengthy. 

2. Divide 8217 by 36=5x7. An*. 234 with 27 rem. 

3. Divide 33678 by 15=3x5. An*. 2245 with 3 rem. 

4. Divide 9591 by 72=8x9. Ans, 133 with 15 rem. 
6. Divide 10859 by 49=7 x 7. Ans. 221 with 30 rem. 



^w 



DITIBION. $1 



CASE IV. 



OPERATION. 

210 )24715 

123 15 remainder. 



SO* When the divisor ends with one or more ciphers. 

We have seen (Art. 4,) that a liumber is multiplieH 
by 10 by annexing a cipher ; it is multiplied by 100 by 
annexing two ciphers ; by 1000 by annexing three ciphers, 
&c. Conversely, a number is divided by 10 by cutting ofl 
one figure from the right ; it is divided by 100 by cutting 
oflf two figures from the right, dbc. 

1. Divide 2475 by 20. 

Having cut off the 5 from 
the right of the dividend, and 
the from the right of the 
divisor, which is, in effect, 
dividing both dividend and 
divisor by 10, we proceed, to divide 247 by 2, (Art. 98.) 
We obtain 123 for a quotient and 1 for a remainder. 
This remainder is 1 ten, since it is a part of the 7 of the 
dividend which occupies the ten's place j annexing the 
5 units, which was cut off, to the 1 ten which re- 
mained, we have 1 ten and 5 units, or 15 for the true 
remainder. 

NoTB. This case may be comprised nnder Case III., Art. 99» 
Tbos, taking the preceding example, the divisor 20=2x10. 
Dividing 2475 first by 10, which division is effected by cutting 
off the right-hand figure, 5, we have 247 for the first quotient, ana 
5 for the first remainder. Next, dividing 247 by 2, we find 123 for 
the quotient sought, and 1 for the second remainder. 

Ndw, by the mle under the case referred to, we find the true t%^ 

mainder to be 1 x 10+5=15. 

6 
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OPERATION. 



37|00)45678|94(1234 
37 

86 
74_ 

127 
111 

"l68 
148 

2094=rem. 



2. Divide 4567894 by 3700. 

If, lathis second example, we 
regard the divisor 3700 as a 
composite number, Ivhose fac- 
tors are 100 x 37 =3700, the ex- 
ample will also properly come 
under Case III; according to 
which, the 94 cut off from the 
right of the dividend is to be 
considered the first remainder^ 
and the 20 is the Ictst remainder, 
Hence,^e true remainder is 20 x 100+94=2094. 

From the above operations we deduce this 

RULE. 

Cut off from the right of the dividend <is many figures m 
there are ciphers at the right of the divisor ; divide what 
remains hy the divisor without the ciphers at its right To 
the fined remainder annex the figures cut off from the divi- 
dend, for the true remainder. 

How do you proceed when there are eiphen at the right of the diviaor t 

3. Divide 7123545 by 421000. Ans. 16 and 387545 rem 

4. Divide 1212121212 by 42000. 

Ans. 28860 and 1212 rem. 

5. Divide 123456789by 12300. ^n^. 10037 and 1689rem. 

6. Three men are to share equally in the sum of 1236 
dollars. How many dollars will each have ? Ans, 412 dolls. 

7. Divide 1245 acres of land equally between five 
brothers. Ans. Each has 249 acres. 

8. It is about 950000jp0 miles from here to the sun. 
Now, admitting that it requires 8 minutes for light to pass 
from the sun to the earth, how many miles does it pass in 

one minute? Ans. 11875000 miles. 



v.. 



QUESTIONS IN THE FOUR GROUND RIjLEB. g^ 

9. Allowing 22 bricks to be sufficient to make one 
cubic foot of masonry, how many cubic feet are there in 
a work which requires 100000 bricks? 

Ans, 4545 cubic feet and 10 brick remaining 

10. The circumference of the earth is about 25000 miles. 
How long would it require for a peraon to travel around it, 
if he could pass uninterruptedly at the rate of 200 miles 
per day? Ans, 125 da3rs. 

11. In 1845 the extent of post-roads in the United States 
was 143940 miles, and the amount paid for the transpor^ 
ation of the mail during the same year was 2905504 dol- 
lars. How much was the average expense per mile? 

Ans. Between 20 and 21 dollars. 

12. The distance of Uranus from the sun is about 
1860624000 miles. How many hours would it require to 
pass this distance at 18 miles per hour? Also, how many 
days, and how many years, counting 24 hours to the day, 
and 365 days to the year? 

{It would require 103368000 hours. 
« « « 4307000 days. 

« « « 11800 years. 

13. How many banels of apples, at 3 dollars per barrel, 
can I buy for 2568 dollars ? And if one tree produce 8 
barrels, how many trees will be required to yield the re- 
quired amount ? ^ ( 856 barrels. 

107 trees. 

Sl« QUESTIONS INVOLVING THE POXJR GROUND RULES. 

\ 

1. A person owes tc^Jiman 375 dollars, to another he 
owes 708 dollars, to a J^pTman he owes 911 dollars, Ha^ 
much does he owe to^Rthree menl Ans. Wi^ \^^s». 
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2. A farmer has sheep in five fields ; in the first, J^e hiM^ 
917 ; in the second, 249 ; in the third, 413 ; in the fourth, 
1000 ; ^d in the fifth, he has 197. How many sheep has 
he in the five fields? * Ans. 2776 sheep. 

3. A person owes to one man 302 dollars, to anothef 
man he owes 707 dollars, and has owing to him 2000 doi* 
lars. How much will remain after pajing his debts % 

Ans. 991 dollars. 

4. A farmer receives for his wneat 103 dollars, for Lis 
oom 60 dollars, for his butter 511 dollars, for his cheese 
1212 dollars, for his pork 601 dollars. He pays towards 
a new farm 1000 dollars, for a new wagon 50 dollars, for 
hired help on his farm 290 dollars, for repairing house /73 
dollars. How much money has he remaining ? 

Ans. 974 dollars* 

• 5. A person wills 1200 dollars to his wife, 300 doUara 

for charitable purposes, and what remains is to be equally 

divided among 6 children. Allowing his property to 

amoimt to 8562 dollars, how much would each child have ? 

Ans. 1177 dollars. 

6. A man gave 13558 dollars for a farm ; he then sold 73 
acres, at 75 dollars per acre ; the remainder stood him in 
at 59 dollars per acre. How many acres did he purchase? 

Ans. 210 acres. 

7. Four boys divide 336 apples as follows: the finrt 
takes one sixth of the whole ; the second takes one fourth 
of what was left ; the third takes one half of what was 
then left ; the fourth has the remainder. What numbei 
of apples did each boy Imve ? f The first had 56. 

M A ^ The second had 70. 



A 



^ 




third had 105. 
fourth had 105. 



QUESTIONS IN THE FOUR GROUND RULES. 55 

8. An estate of 8100 dollars was divided among 9 chil- 
dren in the following way: the first had 100 dollars and 
one tenth of the remainder ; after this the second had 200 
dollars and one tenth of the residue ; again, the third had 
300 dollars and one tenth of the remainder, and so on ; 

v. 

each succeeding child had 100 dollars more than the one 
immediately preceding, and then one tenth of what still 
remained. What was the share of each ? 

, i They shared equal ; each 
^^' i had 900 dollars. 

9. A and B each owe C: A owes 1472 dollars, which 
is less than what B owes him, and yet the difference be- 
tween A's and B's debts is 719 dollars. How much does 
B owe C ? Ans. 2191 dollars. 

10. Admitting the earth to move 68000 miles per hour, 
how far will it move in one day ; and how far in a year 
of 365 days ? ^^^ ( 1632000 miles in one day. 

( 595680000 miles in one year. 

1 1. If the President of the United States expends daily 
60 dollars, how much will he be able to save at the end 
«f the 365, out of his salary of 250OO dollars 7 

Ans. 3100 dollars. 

12. An army, consisting of 4525 men, have 103075 
locLves of bread. At the end of 2 1 days, 500 men are killed 
in a battle Now, if each man in each day eat one loaf 
of bread, how many days after the battle will the bread 
•ustain the army? Ans. 2 days. 

13. Two locomotives start from the same place, and 
move in the same direction ; the firsf goes 25 miles each 
hour, the second only 15 miles. After the first has passed 
a distance of 100 miles it commences a backward motion, 
maintaining the same velocity, until it, xn'eeX^ \Jcift %^^v^t 

6* 
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locomotive. How many hours after starting will they 
meet ? And at what distance will they meet from the 
starting point 1 a ^ They will meet in 5 hours, 

( at a distance of 75 miles. 
14. One hundred miles of railroad track are to he laid 
with heavy rail, requiring 116 tons to the mile. After 
receiving iron at 52 dollars per ton to lay 58 miles, th^ 
price per ton was increased so as to make the whole cosi 
of the entire road 612944 dollars. What was the latter 
price per ton of the iron? Ans. 54 doUajs. 



FRACTIONS. 



83* A fraction is a part of a unit. 

Several methods are used to express fractions or parts 
of units, which give rise to several distinct kinds of frac- 
tions. Those usually employed in arithmetic are Vulgar 
or Common Fractions, and Decimal Fractions. 

What if a fraction 1 What two methods are usually employed to expren fraotions 1 



VULGAR FRACTIONS. 



33. Vulgar fractions consist of two distinct parts or 
terms, the one written ahove the other, with, a straight 
horizontal hne between them, as in division, (Art. 33* ) 
The number above the line is called the numerator. The 
number below the line is called the denominator. The 
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denominator shows how many paxts the unit is divided 
mto ; and the numerator shows how many parts are used. 

Thus -f is a vulgar fraction, whose numerator is 5 and 
denominator 8: it is resAJlve eighths. 

A vulgar fraction may be considered a concise method^ 
of expressing division, ( Ajix. 33,) where the numerator 
corresponds to the dividend, and the denominator to the 
divisor. Thus -J is the same as 5 divided by 8, and it 
may therefore be read one eighth of Ji\ e, pr, as above, Jive 
eighths of one. In the same way -^ indicates that 1 is 
divided into 9 equal parts: it is read one ninth of one. 
After the same manner, 

4 

^ is read one seventh of three, or three sevenths of one. 
f is read one fifth of four ^ or four fifths of one, 
fi is read one elevenA of six, or six elevenths of one, 
•f is read one ninth ofpight, or eight ninths of one. 
doc. '^c. &e. 

The fraction -f- denotes that 5 is to be divided by 7. 
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When the numerator is equal to the denominator, the 
value of the fraction is a unit. 

When the numerator is less than tLe denominator, the 
value is less than a unit, and the expression is called a 
proper fraction. 
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When the numerator is greater than the denominator, 
the value is greater than a unit, and the expression is called 
an improper fraction. 

Thus, each of the expressions, f , f , -H, -H, &c., is equal 
N to a unit. 

Each of the expressions, ^\ f , f , f, f , j^, &c.. ik a 
f Toper fraction. 

Each of the expressions, -f, J, f , -H? "fj -Ht) &c-) is an 
improper fraction. 

When a whole number and fraction are connected, the 
expression is called a mixed number. Thus, 4-jt, 3-f, 5i^, 
2f^, &c., are mixed numbers. The whole number is 

* 

called the integral part of the expression, and the fraction is 
called the fractional part. 

When several fractions are connected by the word of 
the expression i? called a compound fraction. The ex- 
pressions, i of •} of -f, -f of -J of f of -H, f of -J of f off, 
&c., are compound fractions. 

Any number may be made to assume the form of an 
improper fraction, by writing under it a unit for the de- 
nominator. Thus, 2, 3, 4, 5, 7, &c., are the same as 
f , i, +, i, i , &c. 

Frictions sometimes occur, in which the numerator, or 
denominator, or both, are themselves fractional ; such eat- 
pressions are called complex fractions. 

Thus, -1, — , -^, — iL, &c., are complex fractions. 
4,7i,3+, 9tS, 

A fraction is said to be inverted when th-e numerator 
and denominator exchange places. Thus: the fractions, 
I) 1j h 1%) i? f > when inverted, become f , i, f, Y» ij i- 

What it a vulgar fraction ? Which ii the numerator of a vulgar fraction 1 Whieb 
die deoominator 1 What does the denominator show ? What does the numerator 
Mhotr 7 In the vulgar fraction five eighths, which is the numerator, and which the 
denomiaatm 7 f-lcw is it read 1 What may a vu,\gat ftaicWowVje rAmi\^«^Tc«\ «Lt:.Qtic\«« 
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way of ezpreHing 1 In a yulgar fraction, which part eorreapoBdi to the dividendf ant* 
vhieh to the divisor 1 What is the value of the fraction, when the numerator is equal 
to the denominator 7 When is tbe value leas than a unit 1 What is the fraction then 
nlled ? When is the value gifgilic^than a oniti What is the fraction then called 1 
Give examples of proper fractiohnrCriTe examples of improper fractions. Wlien a 
whole number and fraction are connected, what is the expression called ? Give ex 
vnpies. When several fractions are connected by the word «/, what kind of a frac- 
tion is it then called 1 Give examples. When the numerator, or denominator, oi 
both, are already fractional, what are they called 1 Give examples. When is a frae- 
tioQ said to be inverted 1 ■ (3ive examples. , 
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84: • In division, the divisor, dividend and quotient are 
80 related, that the product of the divisor and quotient is 
always equal to the dividend. Hence, the divisor and quo- 
tient may be interchanged ; that is, if the dividend be 
divided by the quotient, the result will be the divisor. It 
is also obvious, that, with the same divisor, twice as great 
a dividend will give twice as great a quotient ; thrice as 
great a dividend will give thrice as great a quotient ; and 
in general, the effect of multiplying the dividend by any 
number is to K^ultiply the quotient by the same number 
On the other hand, if the dividend remain the same, mul- 
tiplying the divisor by any number produces the same 
effect as dividing the quotient by the same number. Con- 
sequently, if we multiply both dividend and divisor by th« 
same number, it will produce no change in the quotient 

Again, it is obvious, that with the same divisor, half as 
great a dividend will give but half as great a quotient . 
<Hie-third as greiit a dividend will give one third as great 
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a quotient ; and in general, the effect of dividing the 
dividend by any number, is to divide the quotient by the 
same number.^ On the other haiit^j^ketidividend remain 
the saifte, dividing the divisor by afiy number produces the 
same effect as multiplying the quotient by the same nuiD- 
ber. Consequently, if w^ divide both dividend and divisoi 
by the same number, it will produce no change in th« 
quotient. 

[f, now, we call to mind that the value oi a fraction is 
the quotient arising from dividing the numerator by the 
denominator, we readily infer the following 

PROPOSITIONS. 

» 

/. That^ multiplying the numerator hy any number is the 
same as multiplying the value of the fraction hy the same 
number, 

II. That^ multiplying the denominator by any number is 
the same as dividing the value of the fraction by the same 
number. 

III. That, multiplying both numerator and denominator 
by any number does not alter the value of the fraction. 

IV. That, dividing the numerator by any number is the 
same as dividing the value of the fraction by the same number, 

V. That, dividing the denominator by any number is the 
same as multiplying the value of thejraction by the samie 
nuniber. 

VI. That, dividing both numei'otor and denominator by 
Che same number does not alter the value of the fraction 

GREATEST COMMON' DIVISOR. 

3fS. Tne greatest common divisor of two or more 

numbers, is the greatest number which Will divide them 
without any remainder. 



y 
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Before proceeding to find the greatest common divisor o( 
two numbers, we will show that any number which will 
divide two numbers exactly, will also divide their difference. 

Suppose we have a common divisor of 636 and 276 ; 
this will also exactly divide 360, their difference. For, 
636 is made up of the two parts 276 and 360, so that any 
number which will exactly divide 636, will also divide 
/ 276+360 ; if a divisor of 636 will at the same time divide 
one of its parts, 276, it will of necessity divide the other 
part, 360. Hence a common divisor of 636 and 276 is 
also a divisor of their difference, 360. 

As the divisor which is common to 636 and 276, is also 
a divisor of 360, it 'must be a common divisor of 360 and 
276, and consequently of 84, the difference between 360 
and 276 ; andjn general, when any two numbers have a 
common divisor, and we subtract any number of times the 
smaller number from the larger, the remainder will be 
exactly divisible by this common divisor. 

What, now, is the greatest common divisor of 360 and 
276. 

The greatest divisor cannot exceed the less number, 276 
But 276 will not divide the other number, 360, without a 
remainder, 84. Hence, the greatest divisor of 276 and 84 
must be the greatest common divisor of 360 and 276. 
Again, dividing 276 by 84, we find 3, quotient, and 24, 
remainder. So the greatest common divisor of 84 and 24 
is also the greatest common divisor of 276 and 84, and 
consequently of 360 and 276. Now, dividing 84 by 24, 
we find the quotient 3, and remainder 12. Finally, divi- 
ding 24 by 12, we find it is contained exactly twice ; so 
that the greatest common divisor of 24 and 12 is 12 : con- 
sequigtly, 12 is the greatest common divi^ox Oi^ ?>^^ "wx^ 
276. Ws will exhibit in one poml oi N\e^ \}cv^ ^vss^. 
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OPERATION. 



276)360(1 
276 



84)276(3 
252 



24)84(3 
72 



12)24(2 
24 







Hence, to find the greatest common divisor of two num- 
bers, we deduce this 

RULE. 

Divide the greater number hy the less, then the less number 
by the remainder ; thus continue to divide the last divisor by 
the last remainder^ until there is no remainder. The last 
divisor will be the greatest common divisor. 

Note. — When there are more than two nnmbers whose greatest 
common divisor is required, we must find the greatest common di- 
visor of any two, and then find the greatest common divisor oi this 
divisor thus found, and one of the remaining numbers; and thu& 
continue until ail the different numbers have been used. 

Whfit is the greatest common divisor of two or more nambers 1 Repeat the rule 
ftv finding the greatest common divisor of two numbers. How do yon proceed wheo 
thfie ere more than two numben 1 
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EXAfllPLES. 

1 Find the greatest common divisor of 592 and 999 

OPERATION. 

692)999(1 
592 



407)592(1 
407 



185)407(2 
370 



37)185(6 
185 



. 

From which we obtain 37 for the greatest common 
iivisor of 592 and 999. 

2. What is the greatest common divisor of 492, 744, 
&nd906? V 

We first find the greatest common divisor of 492 and 
r44 by the following 

< OPERATION. 

492)744(1 
492 



252)492(1 
252 



240)252(1 t 

240 

12)240(20 

240 

i 



N 
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Therefore, the greatest common divisor of 492 and 744 
is 12. • 

Again, proceeding with 12 and 906, we have the fol- 
lowing 

OPERATION. 

12)906(75 
• 900 



6)12(2 
12 



"^^e thus find 6 to be the greatest common divisor of 12 
and 906, and consequently of the three numbers, 492, 744, 
and 906. 

3. What is the greatest common divisor of 315 and 
405? Ans. 45. 

4. What is the greatest common divisor of 1825 and 
2655? Ans. 5. 

5. What is the greatest common divisor of 506 and 
308? Ans. 22. 

6. What is the greatest common divisor of 404 and 
364? * Ans. 4. 

7. What is the greatest common divisor of 246, 372, 
, and 522? Ans. 6. 

36* We are now prepared to proceed to the reduction 
of fractions. 
§♦ We know (t*ROP. VI., Art. 84) that we can divide 
both numerator and denominator of a fraction by any num* 
ber without altering its value. If we divide by the great- 
est common divisor, the resulting fraction will be m its 
lowest terms. 



^ 
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Therefoie, to reduce a firactioii to its lowest tenasi w% 
have this 

RULE. 

Divide both numerator and denominator hy their greatest 
common divisor. ^ 

How do 70a redaee a fraction to its loweit termi ? 



EJLAXPLLS, 

1. Reduce -fff to its lowest terms. 

We have already found (Ex. 1, Art. 9S,) the greatest 
common divisor of 592 and 999 to be 37. Dividing both 
these terms by 37, we find 16 and 27 for quotients : hence^ 
fff, when reduced to its lowest terms, becomes if, 

2. Reduce -Hff to its lowest terms. Ans. +. 

3. Reduce fj, j^, ^, to their lowest terms. 

Ans. i,i,i 

4. Reduce ^^ to its lowest terms. Ans. -f. 

5. Reduce iVA to its lowest terms. Ans.. A. 

6. Reduce -f^ to its lowest terins. Ans. -f. 

7. Reduce tHt to its lowest terms. Ans. tJt- 

8. Reduce 4iH to its lowest terms. Ans. tV- 

9. Reduce j f}gy to its lowest^ terms. Ans. -H-- 
10. Reduce gflgj - to its lowest terms. Ans. f. 

We may frequently discover numbers, by inspection, 
which will divide both numerator and denominator without 
a remainder. When this is th# case, we need not resort 
to the rule for obtaining the greatest common divisor, 
until we have divided by such numbers. 



/ 
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11. Reduce f i f| to its lowest terms. 

In this example, we first divide the numerator and de* 
nominator by 4, which reduces the fraction to +Hf . We 
again divide by 4, and obtain ^^. Dividing the numera- 
tor and denominator of ihis last fraction by 4, we obtain- 
iVv} which is still further ^reduced by dividing three suo* 
cessive times by 3. 

-1-4 -1-4 ~4 -f-3 -r-3 -r3. 

12. Reduce -H-f to its lowest terms. 

-f-2 -f-3 -f-3 -r-3 -r-3. 

18. Reduce ^^ to its lowest terms. Ans. -f. 

14. Reduce IHt to its lowest terms. Ans. -H* 

15. Reduce iJHIJ to its lowest terms. Ans, -ft-' 

16. Reduce ^^?§gg to its lowest terms. Ans. f. 

37. To reduce an improper fraction to a whole or mix- 
ed nimiber. 

Reduce -H t<> & mixed number. 

Since the value of a fraction is the quotient arising 
from dividing the numerator by the denominator, (Art. 
84,) we may find the value of -ff, by dividing 95 by 13. 
Performing the division, we find 7 for the quotient, and 4 
for a remainder. Hence -ff =7-^. (Art. JB6.) 

From which we have the Ibllowing 

RULE. 

Divide the numerator hf^the denominator ; the quotient unU 
h§ the integral part of the mixed number. The remainder 
being placed over the denominator of the improper fraction^ 
ttftl/ybrf?^ eke fractional part. 

M^e^ tiie rulm for redu^og an i n m i op ei ftaotkm Vi «. ia\ud numwa^. 
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EXASCPLES. 

1 Reduce -J^ to a mixed number. Ans, 2-f. 

2. Reduce -V^, -fj, to mixed numbers. Arts', 1 If, 7^, 

3. Reduce -V^, -V, to mixed ntunbers. Ans. 8^, 8f. 

4. Reduce -^ to a mixed number. Arts, 18f. 

5. Reduce -Hfi^ to a mixed num^pr. A>w. 8 1 Iff. 

6. Reduce ^f^ to a mixed number. Ans. 34^. 

7. Reduce -^ft^ to a mixed number. Ans, 32-iVr- • 

8. Reduce -H^ to a mixed number. Ans. 38ff. 

9. Reduce WbV- to a mixed numoer. Atis, lO^j-Jf. 
38. To reduce a mixed number to an improper fraction. 
Reduce the mixed number 37f to an improper fractioxi. 

If we multiply the fractional part, f , by 8, the product 
will be 3. (Art. 84.) Multiplying 37 by 8 we obtain 
296, to which adding 3, we find 299 for 8 times 37f . 
Hence 37f is equal to 299 divided by 8, that is, to -H* 
Hence, we have this 

RULE. 

Multiply the integral part of the mixed number by the de^ 
nominator of the fraptional part ; to the product add the 
vumerai'yr of the fractional part ; the sum will be the numerch 
tor of the improper fraction ; under which place the denomi- 
nator of the fractional part. 

This rule is obviously correct, since it is the reverse of 
the rule, (Art. 37,) where a reverse operation was r»> 
qoiied to be performed. 

EXAMPLES. • 

1. Reduce 4^ to an unproper fraction. Ans, f. 

2. Reduce 3i, 7f , to improper fractions. Ans. ^, -y. 

3. Reduce 8f, 7f, to improper fmcUoiva. Atw. ^^H- 

7* 



7g ELEMENTARY ARITHMETIC 

4 Reduce 8 Iff-f to an improper fraction. Ans, -HH** 

5. Reduce 37f^ to an improper fraction. Ans, ^H^. 

6. Redu«e 3f|+ to an improper fraction. Ans. -W^* 

7. Reduce 7+i to an improper fraction. Ans, ^f^ 

8. Reduce 365|^ to an improper fraction. 

^ Ans. -a^W^, 

9. Reduce 1234^ to an improper fraction. 

Ans. ^^f^. 

10. Reduce 77t^ to an improper fraction. Ans. ^ff-. 

30« Let us endeaVor to reduce the compound frac- 
tion "f of -ft^ to an equivalent simple fraction. 

■}• of -ft- can be obtained by dividing the value of the 

fraction -ft- bj 4, which (bj Prop. II., Art. 84,) can be 

eflfected by multiplying the denominator by 4 ; therefore, 

7 
i of ^equals- — -. 

4x11 
Again, f of -ft is obviously three times as great as -J 
of -fj ; therefore, to obtain f of -ft:, we must multiply 

7 
by 3, which (by Prop. I., Art. 84,) can be done bjr 

4x11 

multiplying the numerator by 3 ; hen'ce we have f of -ft= 
3x7 _21 

4xll""44 

Therefore, to reduce compound fractions to their equiva 
lent simple ones, we have this 

RULE. 

Consider the word of, which connects the fractional parts, 
as equivalent to the sign of multiplication. Then multiply 
all the numerators together for a new numerator, and all 
iifi denominators together for a new denominator ; always 
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observing to reject or cancel such factors as are common to 
the numerators and denominators^ which is ifie same as di- 
viding both numerator and denominator by the^se^e numbers^ 
and which {by Prop. YI, Art. ^^^) does npt change the 
value of the resulting fraction, 

B0pmi the Role for redao^ng a compound fhu^ioi^ a limpla one. ' 

EXAMPLES. ! . ■ 

1. Reduce i of -J- of tV of i'^ to its equivalent' simpte 
fraction. 

Substituting the sign of multiplication for the word of 
we get i X f X -5^ X -ft-. First, cancelling the 8 pf the 
numerator against the 2 and 4 of the denominator, bj 
drawing a line across them, we get 



. 1 3 ? ^ 6 
-X-X — X— . 

^ ^ 15 12 

Again, cancelling the 3 and 5 of the numerator against 
the 15 of the denominator, we finally obtain 

2. Reduce f of if- of -J of ^ of i»r to its simplest form. 
First, cancelling the 7 and 5 of the numerator against 
the 35 of the denominator, we get 



3 14 J 4 . 
T J^ 8 9 11 



Again, cancelling the 7 of the denominator against^^^^ 
the same factor of the 14 of the numerator, and the 3 ofv^ 
the numerator against the same factor of the 9 of the de- 
Qominator, we obtain 



2 
-X — X-X-X-; 
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Finally, cancelling the 2 and 4 of the numerator againsk 
the 8 of the denominator, we g;ei 

t %% % ^ \\ 33- 
3 

Note. — We hare wimen oar fractions several times, in oidef 
the more clearly to exhibit the process of cancelling. But in prac^ 
tice, it will not be necessary to write the fractions more than once. 
It will make no difference which of the factors is first cancelled. 
When all the common factors have in this way been stricken out, 
the fraction will then appear in its lowest terms. 

3. Reduce f of ^ of ^f- of -f to its simplest form. 

Ans. \. 

4. Reduce -f of f of f of + to its simplest form. 

Ans, -ix, 
6. Reduce f of if of +f of f of tf to its simplest form. 

Ans, -|\. 

6. Reduce ^ of 2-i- of 3-1- of 6 to its simplest form. 

Ans, 25. 

7. Reduce i of f of f of -j^ to its simplest form. 

Ans, 1^. 

8. Reduce i of f of ^f- of -H- of ^ to its simplest form. 

Ans, tV. 

9. Reduce \ of ^ of -ff of i of f of 4+ to its simplest 
form. AnSy ^. 

10. Reduce i of f of f of f of f of f of ■} of f of tV to 
its simplest form. Ans, iV* 

40. To reduce fractions to a common denominator 
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We know (Art. 34, Prop. IDL,) that the value of a 
fraction is not changed by multiplying both numerator 
and denominator by the' same number. If, then, we mul- 
tiply the numerator and denominator of each fraction by 
the product of the denominators of all the other fractions, 
we shall retain the values of the jpspective fractions, and 
at the same time they will have a common denominator. 

Let it be required to reduce •}■, -f of f, -ft-, and -J^ of f, to 
equivalent fractions having a common denominator. 

These fractions, when reduced to their simplest form, 
become ' i, -f, -ft, and -J. 

For first fraction, J-. 

Multiply the numerator and denominator, each by 3 x 
11x9, the product of the denominators of the. other frac- 
tions, and we find 

1x3x11x9 =297 for new numerator. 
2x3x11x9=594 « « denominator. 

For second fraction, f. 

Multiply the numerator and denominator, each by 2 X 
11x9, the product of the denominators of the other frao* 
tions, and we find 

2x2x11 X 9=396 for new numerator. 
3x2x11x9=594 « « denominator. 

For third fraction, -ft-. 

Multiply the numerator and denominator, each by 2 X 
3x9, the product of the denominators of the other fiao* 
tions, and we find 

3 x2x3 x9=162 for new numerator. 
11x2x3x9=594 « « denominator. 

For iourth fraction, f. 

Multiply the numerator and denoTmxi«u\.ot^ %i^Ot^ V3 ^^ 
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3x11, the product of the denominators of the other frae 
tiouB, and we fin^i 

2x2x3x11 = 132 for new numerator. 
9x2x3x11=594 « " denominator. 

Hence the fractions become fff, fH» Mf > and iff. 

It will be seen that each numerator is multiplied by the 
product of all the denominators except its own. It will 
also be seen that in obtaining each new denominator, the 
factors are the same, namely, all the denominators. 

Hence the following 

RULE. 

Reduce mixed numbers to improper fractions, and cam' 
pound fractions to their simplest form. Then multiply each 
numerator by all the denominators except its own for a new 
numerator, and all the denominators together for a common 
denominator. 

Repeat thia Rule. 

EXAMPLES. 

1. Reduce -J, -J-, + to equivalent fractions having a com- 
mon denominator. Ans. -^fy, -iVy, iW- 

2. Reduce -J-, -J, -J-, to equivalent fractions having a 
common denominator. Ans. if, A"? W- " 

3. Reduce -f, f , i, f , to equivalent fractions having « 
common denominator. Ans. -|H, iH, if*, fH- 

4. Reduce -J- of ■}, 4J-, 5-J, to equivalent fractions having 
a common denominator. Ans. -ft, Hi tf. 

5. Reduce -J of f of 6, 7+, 5-^, to equivalent fractions 
having a common denominator. Ans. H, Yf-j "W* 

4:1» In most cases fractions may be reduced to equiv 
alent ones having a smaller common denominator than is 
^ven by the above rule. Before showing how to find the 
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i ^MSt common denominator of fractions, it becomes necessary 
I to show how to find 

THE LEAST COMMON BIULTIPLE. 

A multiple of several numbers is such a number as can 
be divided by each of them without a remainder. Thus, 
12, 24, 36, 48, &c., are multiples of 2, 3, 4, and 6, since 
each of them is divisible by 2, 3, 4, and 6. Any set of 
numbers may have an infinite number of multiples. In 
practice it is the least common multiple which is usually 
sought. In the above example, 12 is the least conmion 
multiple of 2, 3, 4, and 6. 

Let us seek the least common multiple of two numbers, 
as for example, of 4 and 18. Separating these numbers 
into their smallest component parts, (Art. 31,) they be- 
come 4=2x2; 18=2x3x3. If we multiply 2x2=4 
by 2x3x3 = 18, we shall obtain 2x2x2x3^3, which 
is obviously a common multiple of 4 and 18, since the 
factoiB of these numbers are found in this expression. 
But it is not the least common multiple of 4 and 18, since 
one of the 2's, which is a common factor of 4 and 18, 
may be omitted, and the result, 2x2x3x3, will still 
contain all the different factors of 4 and 18. Hence, 
when two numbers have no common divisor, their least 
common multiple may be found by taking their product 
When they have a common divisor, their least common 
multiple may be found by dividing their product by their 
greatest common divisor; or, by dividing one of the nuin- 
beiB by their greatest common divisor, and multiplying the 
quotient by the other number ; or, by dividing each num- 
ber by their greatest common divisor, and mult^ljdng th« 
product of the quotients by this g;iea\.ea\. c^otoxsi^xi $fie^««^^ 
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« 

It is the last method that we find most convenient to 
employ. 

The least common multiple of more than two numbers 
may be found, by first finding the least common multiple 
of any two of the numbers, and then finding the least 
common multiple of that multiple, and another of the 
given numbers, and so on, imtil all the difiisrent numbers 
Iiave been used. 

We will now seek the least common multiple of 10, 18 
and 21. 

The greatest common divisor of 10 and 18 is 2. Dividing 
10 and 18 by 2, we find 5 and 9 for the quotients ; hence 
the least common multiple of 10 and 18 is 2 x 5 x9. We 
now; seek the least common multiple of 2 x5 x9 and 21. 
The greatest common divisor of these two numbers is 3, it 
being a divisor of 9 and of 21. 

Dividing by 3, we have 2x5x3 and 7 for the quotienU. 
Hence the least common multiple of 2x5x9=90 and 
21, is 3 X 2 X 5 X 3 x 7=630, which is also the least comr- 
mon multiple of 10, 18 and 21. 

If we place the numbers 10, 
18 and 21 in a horizontal line, 
and divide the 10 and 18 by 2, 
and bring down the 21, we 
shall obtain a second line con- 
sisting of 5, 9, and 21. Di- 
viding the 9 and 21 of this 
second line by 3, we obtain a third line consisting of 5, 3, 
and 7, no two of which have a common divisor. Now, 
multiplying the divisors 2 and 3 by the product of the 
numbers in the last horizontal line, we have 630, the least, 
common multiple sought. 



2 
3 



10, 18, 21 
5, 9, 21 



5, 3, 7 
2x3x5x3x7=630. 



REDUCTION OF FRACTIONS. 



85 



Hence the least common multiple of any set of numbers 
may be found by the following 

RULE. 

Write the numbers in a horizontal line ; divide them by 
the least number which will divide two or more of *hem mth- 
out a remainder ; place the quotients with the undivided 
numbers^ if any, for a second horizontal line ; proceed with 
this second line as with the first ; and so continue until there 
are no two numbers which can be exactly divided by the same 
divisor. The continued product of the divisors, and of the 
numbers in the las* horizontal line, wUl give the least common 
multiple. 

Note. — ^When there is no number which will divide two of the 
giren numbers, their continued product must be taken for the least 
common multiple. 

What ia a multiple of WTeral namben 1 Mention lome of the mnltipleB of 2; 3, 4, 
and 6. Are the namber of maltiplei of any let of namben limited 1 Repeat the Rale 
for finding the least common multiple of any let of namben. When there if no nom- 
her which will divide two of the given namben, how b the least multiple found 1 



EXAMPLEa. 



1. What is the least common multiple of 12, 16, and 24 f 



OPERATION. 



2 

1 


12, 


16, 24. 


2 


6, 


•8, 12. 


2 


3, 


4, 6. 


3 


3, 


2, 8. 


/ 


1, 


2, I. 
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Hence, 2x2x2x3x2 =48 is the 4east common mul 
tiple. 
2. What is the least common multiple of 12, 15, 24? 



0FERATIQN,> 



2 


12, 


16, 


24. 


2 


6, 


15, 


12. 


3 


3, 


15, 


6. 




1, 


5, 


2. 



Therefore, 2 x 2 x 3 x 5 x 2= 120 is the multiple sought 
' 3. What is the least common multiple of . 1, 77, 88 ? 

Aris. 616. 

4. What is the least common multiple of 37, 41? v 

5. What is the least common multiple of 24, 60, 45, 
180? ' Ans, 360. 

6. What is the least common multiple of 2, 4, 6, 8 ? 

Ans, 24." 

7. What 18 the least conmion multiple of 3, 5, 7, 9 ? 

Ans, 315. 

8. What is the least conmion multiple of 2, 3, 4, 5, 6, 7, 
8, 9 ? Ans. 2520. 

9. What is the least common multiple of 7, 14, 16, 18, 
24? Ans. 1008. 

10. What is the least common multiple of 1, 2, 3, 4, 5, 
6, 7, 8, 9, 1 1? Ans, 27720. 

43. We are now prepared to reduce fractions to their 
)eaBt common denominator. 



1 
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Let it be required to reduce to the least common de* 
nominator the fractions -ft-, -ft-, and j^. 

If we take the least common multiple of the denomina- 
tors 12, 16, and 24, which is 48, and divide it in turn bj 
these denominators, we shall obtain the respective quo- 
tients 4, 3, and 2. Hence, if we multiply the numerator 
and denominator of each fraction by 4, 3 and 2 respect- 
ively, they will become -f J, f^ and -f^. These fractions 
are equival^t to the original ones, and have their least 
common denominator. Hence fractions may be reduced 
to their least common denominator by the following ... 



RULE. 

Reduce the fractions to their simplest form ; then find the 
least common multiple ofttifir denominators^ {by Rule under 
Art. 411,) which wUl be their least common denominator. 
Divide this denominator by the respective denominators of 
the given fractions ; multiply the quotients thus obtained by 
the respective numerators, and the several products will be 
ike new numerators, 

tlM Rale for reducing fiactions to their leart common dsnominator. 

EXAMPLES. 

1. Reduce -ft? tVj •H> to equivalent fractions having the 
least common denominator. 

The least common multiple of the denominators 12, 15 
24, is 120= common denominator. 

New numerator of first fraction -Wx 5=50. 

New numerator of second fraction V/'X 7=56. 

New numerator of .hird fraction l^^-xVV-^^^. 
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Hence, the fractions, when reduced to their least com- 
mon denominator, become 



•0 5« 55 

TToj T"2t>) TTT* 



2. Reduce -J^ of f of -fy? -iftrj -ft, to eqtiivalent fractions 
having the least common denominator. 

Ans. -TSTi "AnFj iWr* 

3. Reduce 3-J, 4+, f , to equivalent fractions having the 
least common denominator. Ans, -W^? "W-> ■}©•• 

4. Reduce -t-, -ft, H, to equivalent fraction^ having the 
least common denominator. Ans. -H^, t^, -Hi. 

5. Reduce -ft, -ft, 63ft, to equivalent fractions having 
the least common denominator. Ans. -^ft, -Hf, V^y. 

6. Reduce -J-, -f , 3^, and -J^, to equivalent fractions having 
the least common denominator. Ans. |^, f%, -W-, i^- 

7. Reduce -ft, -J-, +, ift, to equivalent fractions having the 
least co^^non denominator. 4^^- Wr, -^AfV, -^ft, '!^* 

8. Reduce f, f , -f-, f , -jft, to equivalent fractions having 
the least common denominator. Ans. fj-, |f , f^, -J^, -ff. 

9. Reduce f, ^■, f , f, .^^2^, tJttj to equivalent fractions 
having the least common denominator. 

Ans. -nnr, ■nnr, ftftr, TTir, tJt, tIt' 
10. Reduce -J-, ^, ^, -J-, -J-, -f, -J, -J, to eqtiivalent fractions 

having the least common denominator. 

Ans. Un, VWV, WW, JVW. Wiflr,^WA, Wft, iftW. 



ADDITION OF FRACTIONS. 

/ • 

413. Suppose we wish to add ^ and ^. We know that 
io long as these fractions have different denominators, they 



ADDITION OF FRACTIONS. ^ 

camiot h% added anj more than poimds and yards can be 
added together. We will therefore reduce them to a com- 
mon denominator. We thus obtain ^ 

Now, taking their sum, we obtain 

7"'"6""35"'"35'" 35 ""35"" 
Hence, to add fractions, we have this 

RULE. 

Reduce the fractions to a common denominator ^ and take 
the sum of their numerators^ under which place the common 
denominator, and it will give the sum required. 

Note. — The labor will be the least when we reduce the fiactlou 
to their least common denominator, 

m 

I 

. EXAMPLES. 



1. What is the sum of -jt, |, -J-, and -}■ ? 

These fractions, when reduced to their least common 
denominator, are -ft-, -^j -Ar, and tV? ^be sum of whose 
numerators is 6+4+3+2= 15. Hence we have 

2. What is the sum of ^ and i? Ans, -fy, 

3. What is ,the sum of -J-, tVj A- -^«^' W* 

4. What is the sum of i, f, -ft-? Ans. -ff =l/r- 

5. What is the sum of ^, -ft-, -ft- ? Ans. |f . 

6. What is the sum of f , -ft, t^, -ft ? Ans. -U= Itf. 

Note:— If any of the fractions are compound, they must first bt 
ledaced to simple fractions, (by Rule under Art. 39.) 

7. What is the sum of i of ^ of ^, ^ oi \^ ^tA \% 

8* 



/ 
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I'hese fractions, when reduced to their simplest forms, 
are -J-, tV, and f ; which, when reduced to their least com- 
mon denominator, become 

TTj "STj "^l* 

Hence, their simi is 

4+2+9_15__6 
24 ~24""iB. 

8. What is the sum of i of f of 44, -§ of f of 6, and \ 
of t of 3? ^ * Ans, 4it. 

9. What is the sum of f of -J of 8, i of f of -V^, and \ 
of 16? Ans. 8i. 

10. What is the sum of -J- of f of f, i of -| off, and | 
of -f? , Ans. tV 

1 1. What is the sum of % \^ ■{■, and f? 

Ans, JgW=2m. 

12. What is the sum of i, •!,#, f, and -H? 

13. What is the sum of i, f , f ,' t^, and -B ? 

14. What is the sum of 3i, -}■ of -J-, f of f off, and ^% 

Ans, ^-=4^. 
15 What is the sum of i of f, f of f , f of -f, and f of 

16. What is the sum of i, i, i, i, i, +, f , i ? 

17. What is the sum of 1, |, J, J, \ ? 

18. What is the sum of f , i, i, f ? -4fw. W=6if- 

19. What is the sum of i, i, i, |, i, \, ^, jVj tV> tV ^ 

20. What is the sum of f , f , f, f , 1, -V^, |i, |^, ||, f | f 

An^. ^sfvww=iim^^^. 
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SUBTRACTION OP PRACTIONS. 

4:4:. Suppose we wish to subtract -J- from -J-. We 
know that so long as these fractions have different de- 
nominators, the one cannot be subtracted from the other 
any more than poimds can be subtracted from yards. Wo 
therefore reduce them to a commoti denominator, and 
obtain i='^ ; -J-iz-ft-. Now, taking their diffbrence, we 
obtain |—4=-A— -ft'="A- Hence, to subtract one frac- 
tion from another we have this 

RULE. 

Reduce the fractions to a common denominator ; sulUract 
the less numerator from the greater^ and place the common 
denominator under the difference, 

Rflpeat tbit Rale. 

EXAMPLES. 

1. From j subtract f J=tV i i=A I 5—2=3. 
Therefore we have ^— I =-A". 

2. From j^ subtract •}-. Ans. •^. 

3. From i subtract -J. Ans, -f. 

4 From -f- subtract ^. Ans. ifr. 

5 From -4- subtract -J-. Ans. f. * 

6 From t^ subtract ^t. Ans. VA» 

7. From -l-Jf subtract H. Ans. -f^. 

8. From fffr subtract -ftV. Ans. -J^. 

Note.— As in Addition, if either of the fractions is compound, ll 
must first be reduced to its simplest form. 

9. From -J- of -J of f subtract -jV. -^'w* i- 

10. From ^ subtract f of -if. Ans. |f. 

1 1. From -J- of -f subtract -J- of f. Ans. ^. 

12. From 3^ subtract 2i. ^.i«. \-H- 
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13. From i of f of f , subtract | of f . Ans, tVtt 

14. From f of f of f of f, subtract f of f of f of f . 

Ans. 2i. 
16, From the sum of |, ^, f , f , subtract the sum of ^, J, 

16. From the sum of i, f , f, f , *, V, j^, I«, ||, H, 
subtract the sum of J, J, ^, |, |, ^, ^V, iV, A) I'lr- 

Ans, 10. 

17. From I of 137 subtract J of 317. Ans. 47, 

18. From a of 137 subtract J of 317. Ans, 77 

19. From f of 137 subtract J of 317. Ans. 92. 

20. From I of 137 subtract ^ of 317 Ans. 101. 



I 



MULTIPLICATION OF FRACTIONS. 



4LS. Multiply I by t. 

We know, (Art 39,) that f multiplied by f is th« 
same as f of f . Hence, we must use the same rule as for 
reducing compound fractions. * 

Therefore, to multiply fractions, we have this 

RULE. 

Multiply all the numerators together for a new numerator 
and all the denominators together for a new denominator ; 
aiways observing to reject or cancel such factors as are 
common to both numerators and denominators. 

If any of the factors, are whole numbers, they may be 
laade to take the form of a fraction by giving to them 1 



I 

I. 



I 
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for K denominator, (see Abt. 33,) and then the genenl 
rule will apply. 

WliW !• Ika Sule fin UDlUpljlBf ftutioB t 



1. Multiply i by +. Ans. f. 

2. Multiply i by f Aiu. i. 

3. Multiply i by f. ■Ans. -ff. 

4. Multiply i by {^J^4 ^iw. ^. 

5. Multiply i, i, i, alUpn;e^er, Am. Vi- 

6. Multiply i by j^.jJQ^ 

In thia exiim]?lp, w^fiffiBel'.'the 4" of the numeratoi 
igainst a CfirreHpL>ii(lin?-fiBytt\)r the 16 of the denominar 
tor; and 5 of the ilimomiiiiilor against a corresponding 
factor of the 10 in the numoffitof, fhns: 
S 

4 
Finally, cancelUng the 2 in the numerator against the 
Bune factor of tbd 4 in the denominator, we find 
t 

4 



7. Multiply the fractions }, -J, f 
2 8 

,X-X-=- Aim 

rf ♦ 7 7 



/ 
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Note. — ^A little practice will enable the student to perfcrm thesi 
operations of cancelling with great ease and rapidity. And since, 
as was remarked under Art. 39, it is immaterial which factors are 
first cancelled, the simplicity of the work must depend much upon 
his skill and ingenuity. 

8. Multiply together the fractions 3+, 4^, iV- 
Expressing the multiplication, after reducing them, we 
have 

1 



7 13 



Cancelling the 7 of the 
14 of the denominator, w 

2 3 





or against a part of the 



1^.. Ans. 



9. Multiply 

10. Multiply 

11. Multiply 

la. Multiply 

13. Multiply 

14. Multiply 

15. Multiply 

16. Multiply 

17. Multiply 

18. Multiply 
of+,iofi. 

i9. Multiply 

20. Multiply 



togethe|Al^fmctions •}-, -f, f, -t*. Ans, ^, 
togethCT tfl^pictions -f;. f, -j-, V"* -^^^^ ♦• 
together the fractions 3-J, 4-J-, 5-|-. 

Ans. -4^^=731. 
together -^j -ft, f . Ans, -j^. 



fby4. 
7byf. 
7i by 3i. 
16+ by 5, 



Ans, 
Ans, 



X^ 



XL 



= lf 
=5i. 



Ans. J^=26i. 
Ans, -Lp.=:82i. 
the sum of +, +, +, +, by the sum of +, f, 

Ans. -H«=1tVW. 
the sum of i of f , f of f by the sum of +, 

Ans* iTinr* 
f of i of f of -A- by -Ht of f of f 

Afus, -fy. 
the sum of 3, 3+, 3i, 3+, by the sum of 2+ 

Ans. HiV-=^l27U%. 



\ 
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DIVISION OF FRACTIONS. 

46. Let us endeavor to divide ^ by -f. We know that 
f can be divided by 5, by multipljdng the denominator by 
5, (see Prop. II., Art. 34,) which gives 

4 

7x5 
Now, since -| is but one eighth of 5, it follows that -f 
divided by f must give a quotient eight times as great as 
f divided by 5. Therefore, 4- divided by -J- must give 

8 times = • 

7x6 7x5 

From which we see that -f- has been multiplied oy -I 

after it was inverted. 

Hence, to divide one fraction by another, we have this 

RULE. 

Reduce the fractions to their simplest form. Invert the 
divisor, and then proceed as in multiplication. 

If either the dividend or divisor is a whole number, it 
maybe converted into an improper fraction having 1 fot 
its denominator. 

RapttiX the Rule for the Divuion of Fraptioiu. 

EXAMPLES. 

1. Divide « by ifr- 
inverting the divisor, we have 

12 26 
— X — 

13 4 
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Cancelling, we find 

3 2 

X% %^ . 

— X— =o- 

Xt i 

2. Divide i by i- Ans. f=lii 

3. Divide i by \, Ans. 2l 
i. Divide f by t Ans. i=2J. 

5. Divide ^ by ^. Ans, -V'= If 

6. Divide -^ by -^jf. Ans. f. 

7. What is the quotient of 4^ divided oy 17-J? 

8. What is the quotient of if divided by 10 ? Ans, -ff, 

9. Divide i of i by i of fr Ans. J^=3f . 

10. Divide 3+ of 2i by H. ^iw. -y»f = Iff. 

1 1 . Divide ^ by f of f . ^nj. += 1^. 
12 Divide the sum of -f, f , -f, f , by the sum of 1, i, -| 

}■ "i"' -Aiw. f II. 

1 3. Divide the sum of f , f, f , f , i, -V^, +i, +f, if, H, by 
•iha sum of 1, i, i, i, +, +, +, -Ar? -A-, tV? tV- 

^nj. V4 V A ¥=4ffliH 

14. Dividel-offoff offbyf off ofioff. 

Ans. V=3*. • 

15. Divide the sum of 1, Ij, 2|-, 3^, by the sum of 1^^ 

2^,3^. Ans. fH=liVr. 

16. Divide the sum of | of ^, ^ of f , by the sum of | of 

,|ofi. Ans.m=^m' 

17 Dividef of i^of ifbyioff off. 

Ans. W8A- 

18. Divide f of if of f by f of f of 12. 

Ans. ifr* 

19. Divide i of f of f of f by i of i of 8. 

Ans. -M^* 



/ 
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. fiECIPROCAIS OF NUMBERS. 

417. The reciprocal of a number is the result obtained 
bj dividing 1 by the number. Thus, the reciprocals of 2, 
3, 4, and 5, are -i-, -J-, ^, and -J-. From this we discoyei 
that the reciprocal of an integer^ or whole number, is equal 
to a vulgar fraction whose numerator is 1, and whose de- 
nominator is the given number. 

The reciprocal off is foui.d by dividing I by f. which 
(Art. 46,) is 1-f-f =1 xf =*. 
i In the same way wo find the reciprocal of -f to be -f, 

and in general, the reciprocal of a vulgar fraction is tn« 

value of the fraction when inverted. 

Note.— From this, we see that dividing by any number is in 
effect the same as multiplying by the reciprocal of that numl^r. . 
So that operations of division may be included under those of mni- 
dplication. A practical application of this principle may be seen 
mder Reduction of Denominate Fractions. (Art. 89*) 

EXAMPLES. 

1. What are the reciprocals of 7, 8, 9, 10, lit 

Ans. +, i, +, T»tr, ^. 

2. What are the reciprocals of 18, 23, and 41 ?• 

Ans. ^y irtf, fr 

3. What are the reciprocals of ■}, -f , i, f ? Ans. f , i, -J, f . 

4. What are the reciprocals of H, 2^, 3^-? Ans. f,^,-!*^ 

5. What are the reciprocals of f of f , f of fl 

Ans. ^ of f,i of f, 

48* EXERCISES IN VULOAR F&ACTIONS. 

1. Reduce ^ to its lowest terms. Ans, ^. 

2. Reduce -fy to its lowest terms. Ans. \, 

3. Reduce if to ite lowest terma. Aivs* V 

9 
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4. Reduce fff to its lowest terms. Ans. -f. 

5. Reduce ffff to its lowest tenns. Ans, f . 

6. Reduce ^^|i^ to its lowest terms. Ans. xtfI* 

7. Reduce ylfaJ to its lowest terms, Ans. t|» 

8. Reduce -Hs^ to its lowest terms. Ans. -Jy^. 

9. Reduce ^yyy| to its lowest terms. Ans. yv 

10. Reduce f^ to a mixed number. Ans. lyfy 

11. Reduce ^g^ to a mixed number. • At^s. 7f. 

12. Reduce V^^ to a whole number. -4nA 8. 

13. Reduce -f?- to a mixed number. Ans. 3y?y. 

14. Reduce ~j- to a mixed number. Ans. 2fff. 

15. Reduce -Vt-^^o a mixed number. Ans. 1^. 

16. Reduce 3^ to an improper fraction. Ans. -J. 

17. Reduce 15— to an improper fraction. Ans. ^, 

18. Reduce 3y'T^ to an improper fraction. Ans. ^. 

19. Reduce ly-fr to an improper fraction. Ans. ^-H- 

20. Reduce 1 00-H- to an improper fraction. Ans. ^ H^. 

21. Reduce -J- of f of f to its simplest form. Ans. •}-. 

22. Reduce f of f of -jf to its simplest form. Ans. -^ 

23. Reduce -J of ^ of -ft- of 3 to its simplest form. Ans. -ft-. 

24. Reduce iV of f of -Ji of H to its simplest form. 

Ans. "jft-. 

25. Reduce ^ o^ -V^ of i of 100 to its simplest form. 

Ans. 200. 

26. Reduce i, ■^, ■}-, to equivalent fractions having a com- 
mon denominator. Ans. -fy, tVj *A-- 

27. Reduce i, i, h h h t^ equivalent fractions having a 
common denominator. Ans. fi, fi, -J-J, ■}-?, -H. 

28. Reduce 3i, f , i, ^, to equivalent fractions having a 
common denominator. Ans. H, -f^, -jHi-, -fw 

29. Reduce i, i, +, tVj to equivalent fractions having a 
ceauoon rJflnominator. 4n5. -ft^j t^iVst tVbV? iWr- 
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30. Reduce f , f , rf^^ f|, to equivalent fractions having 
a common denominator. Ans. H^8i> "Wf j fUi ? \f 



31. What is the sum of i, i, i? Ans, \^=\^. 

32. What is the sum of i, f , f ? ^tw. -^=2^^. 

33. From a piece of cloth -j^ and \ of the whole was cut 
off. What part of the whole was thus taken away ? 

Ans, ^. 

34. From \ subtract \. Ans, \. 

35. From J^ subtract ^. Ans. yl^. 
36 From f subtract \. Ans, /y. 

37. A tree 150 feet high had | broken off in a storm. 
What was the length broken off? Ans. 30 feet. 

38. A and B together possess 1477 sheep, of which A 
owns 4" and B f. How many belong to each man ? 

iA»s,844 
^'^' \ B% 633. 

39. A owns -j^ of a ship, valued at $15422; he. sells 
to B f of his share. What is the value of what A has 
left ; also, what is the value of B's part ? 

. ( A's remaining part is $1402. 
* ( B's part is $2804. 

40. A cotton mill is sold for $30000, of which A owns 
I of the whole, B and C each own i of -J of the whole. 
How many dollars does each one claim ? 

TA claims $6000. 

Ans, ^ B claims $5000. 

LC claims $5000. 

41. A and B have a melon, of which A owns f, and B 
< ; C offers them one shilling, to partake equally with them 
of the melon, which was agreed to. How must the shilling 
be divided between A and B ? . (A must hav^ \<5>^ >x, 

42 A farmer had -J- of his sheep m otv^ ^^^^\ "^ 
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second field, and the residue, which was 779, in a thiid field 
How many sheep had he in all ? Ans, 1230 sheep. 

43. If I divide 616 dollars between A, B, C, and D, bj 
giving A -J- of the whole, B ^ of the remainder, C f of 
what then remained, and D the balance, how much will 
each receive? TA had 154 dollars 

Ans."^ 



B « 165 



u 



C « 264 '^ 
LD « 33 ' 



DECIMAL PRACTIONS. 



419. A Decimal Fraction is that particular form of t 
Fraction, whose denominator consists of a unit, followed 
by one or more ciphers. 

Thus : tV, t^, t4t, -Afir, tSttj tAtj i oVroy &c., are 
Decimal Fractions. 

In practice, the denominators of Decimal Fractions eire 
not written, but always understood. 

The above Decimal Fractions are usually written as 
follows : 1, 0-3, 004, 037, 008, 0003, 00047, &c. 

The period, or decimal point, serves to separate the 
decimals from the whole numbers. 

The first figure on the right of the decimal point, is ba 
the place of tenths ; the second figure is in the place of 
hundredths ; the third figure in the place of thousandths, 
and so on ; the value of the imits of the successive figures 
decreasing from the left towards the right, in a tenfold^ 
mtjo, as in whole numbers. The following table will 
exhibit this, "' 



DECIMAL FRACTIONS. |P] 



mJlOSRATION TABLE OF WHOLE NUMBERS AND DECIMAL8. 



4 ^ 



i. is if i1 I 5 



5 :s se^, & lli^8-|s,.i 



5'ssl'sii'sil _.|.liii|iiiii 



~ .2 •? « :2 -a „ 




33333333333. 3333333333 
Ascending. U^ flfCT' Descend ing. 

This table is in accordance with the French method 
of numeration (Art. 6,) where each period of three figures 
changes its name and value. 

Since decimals, like whole numbers, decrease from the 
left towards the right in a ten-fold ratio, they may be con- 
nected together by means of the decimal point, and then 
aperaXed upon by precisely the same rules as for whole 
numbers, provided we are careful to keep the decimal point 
always in the right place. 

Aiinexing a cipher to a decimal does not change its 
value, because it is the same as multiplying iis numerator 
and denominator by 10. Thus: 0-3=0-30=0-300 = &c. 
But prefixing a cipher is the same as removing the decimal 
figures one place farther to the right, and therefore each 
cipher, thus prefixed, reduces the value in a ten-fold ratia 

Thus : 0-3 is ten times 003, or a hundred times 003. 
0-2 is read two tenths. 



0-25 


a 


twenty-five hundredths. 


0-865 


u 


three hundred and sixty-five thou* 
sandths. 


0105 


« 


one hundred and five thousandtha 


003 


a 


three hundredths. 
9* 



f 



102 ELEMENTARY ARITHMETIC. 

0*1234 is read one thousand two hundred and 

four ten thousandths. 
4-3 " four and three tenths. 

37*3 " thirty-seven and three tenths. 

365*03 " three hundred and sixty-five anc 

hundredths. 
&c. &c. 

6*4 is the same as 6^=ff. 

36*5 « 36^=^. 

3605 « 3&r^=^VVV'. 

0-7 « A. 

0-37 « ■^. 

0123 « iWir 

0-2345 « iWrftr. 

00101 « tM+it. 



000012 « -nrWinr. 

0-40056 « iVoWfl - ' 

400005 « 40Tirihnr= Vo°oW» 

1010101 « 10lTmTr= Miim ^ 

A number composed of a whole number and a d< 
part, is called a mixed number. 

What b a decimal fraction 1 Of what fonn is tin denomiDatort GiTe 
of decimal fractions. In practice, which part is Dot written, hut understood 
parpose does the decimal point aenrel What place is the first fi^re on thi 
tfie decimal point said to occupy 1 VHiat place does the second figure 
What place does the third figure occupy 1 In what ratio do the values de 
passing to the right 1 Is the above td>le in accordance with the French o 
method of notation? Does annexing a cipher to a decimal alter Its value 
eflbct ii produced by prefixing a ciphar f A number which is composed oJ 
number and decimal is called, what? 

liet the pupil be exercised in decompounding dec 
as we have done in the following 
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EXAMPLES. 

The expression, HH, implies that 7468 is to be divided 
by 1000. Performing the division by the method of Case 
IV, Art. 30, we obtain 7 for a quotient and 468 for a 
remainder. So that ^4^1^=71^^= 7*468 =7 units, 4 
tenths, 6 hundredths, 8 thousandths, or, which is the 
same thing, it equals 7+TV+TSTr+-nftrT. 

In a similar manner we find that « 

■^^Mf^=36458-7=36458+TV. 
^^VA^=3645-87=3645+-ft4-TiTr. 

MW^=364-587=364+TBj+Tihr4-Ti?inr. 

HUU=3-64587==3+A+TiTr+Tift)Tr+Tir8TTr+ 

TV\iWVV=0-364587=yv+T*7+ToV(r+TirHir+ 

TIT Attt + TTT^Tnrv 
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SO* Since decimals, like whole numbers, increase from 
the right towards the left, they may be treated by the 
flame rules as for whole numbers, provided we are careful 
to keep the decimal point in the right place, so that like 
orders may stand under each other. Hence we have this 

RULE 

Place the numbers so that the decimal points shall be di* 
rectly under each other ; add as in whole numbers. In the 
amount place the poin* under the points m iKt ivuiiOowr? 
added. 

How do jou place the rjumbere to be uddei\ "». Wow, We v<^^^^ \^ W* w-' * 
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EXAMPLES. . 


9 




(1) 






(2.) 

9 


Thousands. 
Hundreds. 
'I'enfl. 
Units. 

Tenths. 
Hundredths. 
Thousandths. 
Ten Thousandths. 


• 

OQ 

•s 


Tenths. 

Hundredths. 

Thousandths. 

Tens of Thousandths 

Hund. 'i'housandths. 


3 7 4 1- 


12 5 


1- 


2 3 4 5 6/ 


14 12' 


13 4 6 


2' 


•34567 


2 3 10' 


2 5 


3 


•45678 


4 10 


10 16 


4 


•56789 


3 4 6 6 


4 3 12 


6 


•67800 


15 19' 


99 2 9 ] 


17 


•28290 

• 


(3.) 


^(j) 




(5.) 


4123 245 


0-48478 




11-111 


112 


1-35001 




210-001 


37004 


11 




8-8 


0-205 


33-333 




9-808 


4161-574 


36-21779 




239-720 



6. What is the sum of 0-123, 0012, 0-675, 00045? 

Ans. 0-8145. 

7. What is tae sum of 014145, 0-23235, 0-34345, 
0-45455? Ans. 11718. 

8. Find the sum of 1-0012, 231003, 101-31407, 
10101578. Ans. 135-517148. 
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9. Find the sum of 23412, 23-412, 23412, 0-23412 

Ans, 260- 10732. 
10. What is the sum of llMll, 121212, 13-1313, 
141414? Ans, 150-5049 



SUBTRACTION OP DECIMAL FRACTIONS. 

tU» There is no difference between the subtraction of 
decimals and that of whole numbers, provided we are 
careful to keep the decimal points directly under each 
other, so that lil^e orders may stand under each 
other. Hence this 

RULE. 

Flace the hss number under the greater, so that the deci- 
mal points shall be directly under each other ; subtract, as 
m vohole numbers. In the difference place the, point under 
the points of the numbers above. 

How do yon place Um inmben in lubtractlon 1 Then how do 700 prooaod 1 

EXAMPLES. 

(1.) (2.) (3.) 

345-345 1246-3478 345612347846 

54123 3400122 479100345 

291-222 905-3356 297702313346 

4. From 1023-4 subtract 99-9. Ans. 923-5. 

5. From 0-4785 subtract 0-13047. Aus, ^••^^.^^^, 

6 From 011234 subtract 000675. Ans. ^V^^^^- 
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MULTIPLICATION OF DECIMAL FRACTIONS. 

«S3« A tenth taken once, miist give 1 tenth for a pro* 
duct ; if taken only one-tenth of a time, the product will 
be one-tenth of a tenth, or one hundredth ; that is, -j^X 
'iV=Toir> or decimally expressed 01 xO-l=001. This is 
evidently true, since if the tenth-part of any thing be 
divided into 10 equal parts, each subdivision will be a hun- 
dredtli-part of the whole. So -iV of ToTr=-n)Virj and so on. 

Multiply 0*136 by 0*78. If we supply tjie denominators 
of these decimal fractions, which denominators are always 
understood, we shall have 

0-136=TWir; 078=TVlr. 
Hence, multipljdng -^^ by -f^, (Art. 4UI,) we find 

.Wr XtW7=H*^t? =TWiftftr=010608. 
From which we see that the number of decimal places 
in the product, always denoted by the number of zeros in 
the denominator, which is understood, is equal to the num- 
ber of decimal places in both factors. Hence we have this 

RULE. 

Multiply as in whole numbers^ and give as many decimal 
places in the product as there are in both the factors. When 
there are not as many places in the product j prefix ciphers. 

How do you multiply decimals 7 How many decimal places must tbeie be in iSm 
^duct 1 When the whole number of figoies in the product it not as great, how d« 
fou proceed t 

OPERATION. 
0125 

0-37 

876 
375 



EXAMPLES. 

1. Multiply 0125 by 0-37. 
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107 



In this example, the multiplicand has 3 decimal places, 
and the multiplier has 2 ; therefore, by the rule, the product 
must have 5 places, and since the product consists of but 4 
figures, we prefix one cipher before making the decimal poini . 

2. Multiply 0-561 by 0786. 

3. Multiply 3-012 by 4-027, 

4. Multiply 47051 by 37-039. 
6. Multiply 33-33 by 66-66. 
6. Multiply 125-125 by 5-5. 



Ans. 0-440946. 

Ans. 12129324. 

Ans. 1742-721989. 

Ans. 2221-7778. 

Ans. 688-1875. 



<(3«, A decimal number may be multiplied |by 10, 100, 
1000, &c., by removing the decimal point as many places 
to the right as there are ciphers in the multiplier ; and if 
there are not so many figures, make up the deficiency by 
aimexing ciphers.* 



Thus, 12*12 multiplied by^ 



10 

100 

1000 

10000 

100000 

1000000 



>^< 



121-2. 
1212. 
12120. 
121200. 
1212000. 
L 12120000. 



How may a decimal namber be nmltipUed by 10, 100, 1000, fcc. 1 'When there are 
not u^nany decimal figures in the mnltiplicand u there are eiphen in the mnltipliet, 
heir do yoQ proeeedl 



DIVISION OF DECIMAL PRACTIONS. 

S4L» In multiplication of decimals, we know that the 
QXimber of decimal places in the product is equal to the 
Bum of those in both the factors. Now, since the product 
divided by one of the factors muat ^xo^mc^ n^^ ^^'OcAx^ajsr 



/• 
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tor or quotient, it follows, that in division the decimal 
places of the dividend must be equal to the number of 
places in the divisor and quotient taken together. Hence^ 
the number of decimal places in the quotient must equal 
the excess of those in the dividend above those in the 
divisor. 

Divide 5-81224 by 5-432. 

Dividing 581224 by 6432 we find 107 for the qaotient 
Since 5 figures of the dividend are decimals, and only 3 
figures of the divisor are^ decimals, it follows that two 
figures of tj:ie quotient 107 must be decimals, so that 1«07 
is the quotient sought. 

Hence the following 

RULE. 

Divide as in whole numbers ; give as many decimal places 
in the quotient as those in the dividend exceed those in the 
divisor ; if there are not as many, supply the deficiency by 
prefixing ciphers. 

How do you divide one decimal by another 1 How many decimal place* mnit tiie 
quotient havel If the whole number of fibres in the quotient i« not a* great as the 



anmher of decimal! required, how do you proceed 1 



EXAMPLES. 

1. Divide 0123428 by 118 



OPERATION. 



ll-8)0-123428(00104a 
118 

542 
472 



708 
708 



In this example, the dividend contains 6 decimal places, 
and the divisor but 1 ; therefore, by the rule, the quotient 
ought to contain 5 ; but as there are but 4 figures in the 
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quotient, we make up the deficiency by prefixing a cipher 
before making the decimal point. 



2. Divide 3-810688 by 112. 

3. Divide 0-109896 by 0-241. 

4. Divide M 2264556 by 1-0012. 

5. Divide 001764144 by 00018. 



Ans, 3-4024. 

Ans, 0*456. 

Ans. 11213. 

Ans. 9-8008. 



8S» When there are not as many decimal places in 
the dividend as in the divisor, we may, (by Art. 49,) 
annex as many ciphers to the dividend as we please, if we 
do not change the place of the decimal point. ' When the 
number of decimal places is the same in both dividend 
and divisor, the quotient will be a whole number. As for 
example, t^ divided by -ft =3, which is a whole number; 
that is, 0*6 divided by 0*2=3, a whole number. • 

When there are not a* many decimal places in the dividend as in the divisor, how 
do you proceed 1 When the number of decimal places in the dividend is the sam«^ 
in the divisor, what will the quotient be ? ^ 



6. Divide 244-431 by 1-2345. 

In this example, before 
performing the division,* 
we annex a cipher to the 
dividend, so that it may 
hare as many decimal 
places as the divisor has ; 
we then perform this 

7 Divide 122-418 by 3-4005 

8. Divide 0-7 by 07. 

9. Divide 0*25 by 00005. 

JO. Divide 0125 by 0000005. 



OPERATION. 



1-2345)244-4310(198 whole 



12345 

120981 
111105 

98760 
98760 



number. 



Ans.' 36, 
Ans. 10. 
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89. When there is still a remainder/ and we wish a 
more accurate quotient, we may continue to annex ciphen 
and to divide as far as we please, obsierving the rule foi 
placing the decimal point. 

II. Divide 20 by 0-003. 

OPERATION. 

By Short Division. 003)20000 



6666-6666, &c., to any extent , 
12. Divide 37*4 by 45. 



OFKRATION. 




4-5)37-4(8-31111 + 
360 




140 
135 




50 
45 


hi 


50 
45 


•rt 


50 

45 




50 
45 





When, in the quotient, we write the sign + it is to 
indicate that the quotient is still larger than is written. 
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Ill 



It frequently happens, as in this example, that the work 
will never terminate. 

When there is itill a remainder, how may we proceed to obtain a itill more acciiiata 
vmloe for the qootienti What does the sign •{- At the tif^t of a quotient indicate 1 



13 Divide 785 by 3-43, 

14 Divide 0-478 by 0-68. 

15 Divide 0-9009 by 0-4051. 



Ans. 2-2886+. 
Ans. 0-824+. 
Ans. 2-223+. 



87, We may, obviously, divide any decimal by 10, 

100, 1000, &c., by removing the decimal point as many 

•places to the left as there are ciphers in the divisor ; when 

there are not so many figures at the left of the decimal 

point, we may prefix ciphers. 



Thus, 12-12 divided by-! 



10 1 




r 1-212. 


100 




0-1212. 


1000 




001212. 


10000 


► =r J 


0001212. 


looooo 




00001212. 


1000000 




000001212. 



How may we divide a decimal by 10, 100, 1000, &c. 1 When in the decimal num- 
ber there are not as many figures on tiie left of the decimal point as there are eiphen 
h the dinior, how do you pnMjeed t 



FEDERAL MONET. 

ff8« This is the currency of the United States. 
Its denominations, or names, are Eagles, Dollars, Dimes^ 
Cents, and Mills. 
Eagles, 

Half Eagles, ^ are coined from gold* 
Ctuarter Eagk 




• Aw note ftt and of the ralilMt of T«tenXlkffMi, 
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Dollars, 

Half Dollars, 

Quarter Dollars, Y are coined from silver. 

Dimes, 

Half Dimes, 

Cents, ) . J r ' 

TT 1/. /^ . ^ are corned from copper. 

Half Cents, ) ^^ 

The Mill is never coined. 

09* The gold for coinage is not pure, but con«isc8 of 
}f of pure gold, -jV of silver, arid -^ of copper; or, as 
usually expressed, 22 carats of gold, 1 of silver, and 1 of 
copper. A carat being -^ P^^t of the whole. 

The standard for silver is 1489 of pure silver to 179 of 
pure copper; which, in carats, is 21t^ of silver, and 
2ftV of copper. 

The copper coins are of pure copper. 

JBy an Act of Congress, approved January 18, 1837, the 
gold and silver coin was to consist of TWV=-Ar pure 
metal, and TWir=iV alloy. The alloy for silver was to 
consist of pure copper, and the alloy for gold was to con- 
sist of copper and silver, provided that the silver does not 
exceed one half of the whole alloy. 

The weight of' the Eagle was fixed at 258 grains ; the 
weight of the Dollar was to be 412-i- grains; that of the 
Cent was to be 168 graips. 

TABLE OF PEBEHAL MONET. 

10 mills m make 1 cent, ct 

10 cents " 1 dime, dl 

10 dimes « 1 dollar, $.* 

10 dollais <' I eagle, JS* 

* The 0jrmbol$ i« nrobablT a c<Hnbination of Um letten (J. S., written •, to txpran 
ffa/tml etatm moaej. 
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m. et. 

10= 1 d, 
100= 10= 1 f. 
1000= 100= 10= 1 E, 
10000=1000=100=10=1. 

WlMra is Fedenl Money owd 1 What are iti denominations ? Which ue eoined 
fold 1 Which from silver 1 Which fitom eopper T Which one is e ever eoined 1 
What metak are mixed with gold for coining 1 In gold coins, what is the ratio of tlw 
copper and sUver to the goldl What is a carat 1 What is the standard for silver 
eoins 1 Whet ii the ratio when estimated in carats 1 Is the copper for copper coiqi 
■Im alloyed 1 By Act of Gongren, 1837, what fractional part ^f gold and silver eoin is 
pure metal 1 And what part ii alloy 1 Of what metal is the alloy for lilverl Of 
*what metals is the alloy for gold 1 What is the weiglit of the Eagle % What is the 
wei^ of the Dollar 1 What the weight of the Cent t Bepeat the table pf Federal 
Money. 

60« Since the different denominations succeed each 
other in a ten-fold ratio, as in whole numbers and decimals, 
it is plain that the preceding rules for decimals are appli- 
cable to this currency. The United States was the first, 
and only government, that adopted the decimal division 
for its cinnrency. It is much to be regretted that they 
did not, at the same time, give the decimal division to 
their weights and measures. Notwithstanding the great 
simplicity of the decimal division, a large number of our 
merchants mark their goods in shillings and pence, and 
some even keep their book accounts in English currency. 
ITie rates of postage, having been fxed in Federal cur- 
rency, will do much towards bringing about its universal 
use in the United States. Federal money ought never to 
be treated as consisting of different denominations, since it 
is by far the simplest and best way to consider its denomi- 
nations the same as decimals. To make this more clear, 
we will give the following table of Federal Money : 

10* 
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lABLF 



• J2 

8 o M 

» a M o 

JO- « S <=> 1=1 . o 



0? oT "^ ^ 03 



'^'^ifS [S/J's 



p 



'^ S _'• n3 



to *-' O G . ri -t-a 
•« « 'O O **5 'i» 'CJ 

« il « 2 5| i 

o a cJ '^ fl S o 
^ 3 © fl © 3 ^ 

Eh 113 H D, H 53 H 

4 4 4 4.44 4 =$4444, 44 cents, 4 millt. 

4 4 4.44 4r=$444, 44 cents, 4 nnlls. 

4 4.44 4 =$44, 44 cents, 4 mills. 

4 . 4 4 4=$4, 44 cents, 4 mills. * 

0.4 4 4=44 cents, 4 mills. 

0.04 4=4 cents, 4 mills. 

0.00 4=4 mills. 

It is customary, in accoimts, to use only dollars, cents, 
and mills, so that eagles are expressed in dollars, and 
dimes in cents. 

In what ratio do the difTerAt denominationt of Federal Money decrease 1 Are the 
IqIm for decimals applicable to this currency ? Should Federal Money be treated m 
denominate numbers? In accounts, which denominations only are used? How, 
then, are Eagles expressed ? How are Dimes expressed 7 

Thus : 5 eagles and 6 dollars is the same as 56 dollars. 
4 dimes and 5 cents is the same as 46 cents. 
3 dimes 3 cents and 3 mills is the same as 333 milla: 
2 dimes and 2 mills is the same as 202 mills. 
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1 dollar is the same as. 100 cents, which is 1000 mills. 

2 dollars is the same as 200 cents, which is. 2000 mills. 
5 dollars is the same as 500 cents, which is 5000 mills. 
7 dollars is the same as 700 cents, which is 7000 miUs. 

56 dollars is the same as 5600 cents, which is 56000 
mills. 
365 dollars is the same as 36500 cents, which is 365000^ 

mills. 
8456 dollars is the same as 345600 cents, wtuc)^ ia 
8456000 mills. 

&c. &c. 

From this we see that dollars are changed into cents by 
annexing two ciphers ; cents are chaiiged into mills by 
annexing one cipher, and dollars into mills by annexing 
three ciphers. 

Hov an dollars changed Into eente 1 How are oenta changed into mifla 1 Bow an 
doUaif ehaofed into millsl 

EXAMPLES. 

1. How many cents in $6? Ans. 600. 

2. How many mills in 13 cents? Ans, 130. 

3. How many mills in $4 and 45 cents ? Ans. 4450. 

4. How many mills in 75 cents and 1 mill ? 

Ans, 751. 

5. How many cents in $9 and 13 cents ? Ans. 913. 

6. How many mills in $5 and 55 cents and 5 mills ? 

Ans. 5555. 

61. If we cut off one figure from the right of mills, 
which is dividing by 10, (Art. 30,) the sum will be 
changed into cents ; if from the right of cents we cut off 
two figures, that is, divide by 100, the sum will be chan^^d 
into dollars; and if from the right of m\\\s 'we; ^\W. ^^SIJkka . 
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%uxe8, that is, divide by 1000, the sum will be ch 
into dollars. The part eut off will be a decimal p 
of the denomination to which the sum is changed. 

Hon may mills be changed to oentel "SLoir may oenti be changed to df^ot 
May miUs be changed to dollar* 1 ^ 

EXAMPLES. 

.. How many dollars in 113 cents? iins, $1 

2. How many dollars in 12345 mills ? Itis. $12-£ 

8. How many dollars in 1004 mills 1 Ans, $1*0 

4. How many cents in 45678 mills 1 

Ans. 4567*8 cei 

5. How many dollars in 2456405 mills ? 

Ans, $2456-4 

TABLE 

OF 10MB FBAOTIOHAL PAKTB OV ▲ DOLLAR FKBdUXNTLT VMMD. 

5 cents =-3V of a dollar. 

6^ cents =-iV of a dollar. 

8-i cents ^T^y of a dollar. 
10 cents =tV of a dollar 
12^ cents =-|- of a dollar. 
16-f cents =•{• of a c^oUar. 
20 cents =-J- of a dollar. 
25 cents =-i- of a dollar. 
33^ cents =^ of a dollar. 
50 cents r=-i^ of a dollar. 
100 cents =1 dollar. 

03. QUESTIONS WROUGHT BY DECIMALS. 

1. Bought 4 loads of wood ; the first contained 
eojrls, the second contained 1*03 cords, the third cont 
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0*945 cords, the fourth contained 1*005 cords. What did 
the four loads measure ? Ans, 3*95 cords. 

2. In the month of May the amount of rain was 3* 15 
inches, in June it was 4 05 inches, in July it was 2*97 
inches, and in AugUst it "^as 3*03 inches. How much 
rain fell during these four months ? Ans. 13-2 inches. 

3. During three successivfe days the mean range of the 
baiometer was 2904 inches, 29*51 inches, and 29*73 
inches respectively. What is the sum of these heights ? 

^»*. 88-28 inches. 

4. Bought a box of raisins for $1*75, one bushel of 
apples for $0*375, one phcese for $3*175, one barrel of 
sugar for $15-50. What did the whole amount to? 

Ans. $20*80. 

5. A farmer receives $15375 for a cow, $75 for a fine 
horse, $3*125 for some potatoes, $5*55 for some poultry. 
How much did he receive in all? Ans, $99*05. 

6. A person bought somd velvet for $3-333, some broad- 
cloth for $18-75, some silk for 12*50, some cotton cloth for 
$5*405, a shawl for $1225, some carpeting for $3005. 
What did the whole amount ,to? Ans. $82*288. 

7. A person borrowed $213*375, of which he has paid 
$10718. How much does he still owe ? 

Ans, $106*195. 

8. Bought a cow for $13*25, paid $6*875. How rnuch 
remains unpaid ? Ans. $6*375. 

9. What will 185 pounds of coffee cost, at $0*138 per 
pound? Ans. $25*53. 

10. Bought 8*375 cords of wood, at $2-50 per cord. 
What did it cost ? Ans. $20*9375. 

11. What will 121*5 gallons of molasses come to, at 41 
cents per gallon? Ans. %*ft'^\^. 



\ 
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12. The length of the Erie Canal is 364 miles, and it 
cost $7143790. What was the average expense of one 
mile? Ans. $19625796+. 

13. The Crooked Lake Canal is 8 miles long, and cost 
$166777. How much is this per mile? 

Ans. $19597-125. 

14. In 1842, the whole niftnber of chi.dren taught in 
the district schools of the State of New York was 598901 ; 
the whole amount djsbursed for common schools was 
$1165419-90. How much was that per scholar? 

Ans. $1-929+. 

15. The salary of the Presideni of the United States is 
$25000. How much is that each day? ^nj. $68:493+. 

16. In one rod there are 16*5 feet. How many rods in 
3573 feet? Ans. 2165454+ rods. 

1 7. Bought a farm of 137 acres for $5324. How much 
was that per acre ? Ans, $38-861+. 

18. If 35-miles of railroad cost $400000, how much 
was the average cost per mile? Ans. $1 1428*57-f. 

19. Suppose a carriage wheel to be 12 feet in circum- 
ference, how many times will it revolve in passing over a 
distance of 100 miles, there being 5280 feet in a mile? 

Ans. 44000 times. 

20. If at each stroke of the piston rod of a locomotive 
engine a distance of 13*25 feet is passed over, how many 
strokes must be made in passing a distance of 93 miles ? 

Ans. 37059-62+ times 

21. In 1845, the revenue or interest from the School 
Fund of the State of New York was $86828-96. During 
tlie same year there were employed 7 1 47 teachers. If the 
above sum were equally divided stmong those teachers, 
what would eacfe one receive ? J -An^. $ 1 2- 1 49 + . 
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2^ In 1844, the whole number of school districts of 
New York was 10990, and the whole number of children 
in said districts, between the ages of 5 and 16 years, was 
696548. What was the average number for each district ? 

Ans, 63*38, nearly. 

23. In New York, the total number of volumes in the 
11018 school district libraries was 1145250. What was 
the average number for each library ? 

Ans, 103-94+ /olumen. 

24. In one mile there are 1760 yards, and in one roc' 
there are 5^=5-5 yards. How many rods in one mile t 

Ans. 320 rods. 

25. If light passes 191515 miles in a second, how many 
seconds will it require to pass from the sun to the earth, a 
distance of 95500000 miles ? Ans, 498-65+ seconds. 

26. If a cubic inch of pure water weigh 252*458 grains 
avoirdupois, of which 7000 make one pound, what is the 
weight of the Imperial or English gallon, which contains 
277-2'^4 cubic inches ? 

Ans ^70000 039492 grains, 
^** I 10000005 pounds, nearly. 
27 If one Imperial gallon contain 277/274 cubic inches^ 
how many cubic inches in 8 gallons or one bushel, and 
how many cubic feet of 1728 inches each ? 

^^ ( 22 1 8 • 192 cubic inches, 

i 1-283 " feet, nearly. 
28. If one cubic inch of pure water weigh 252-458 
grains avoirdupois, how many grains will 1728 cubic 
inches, or one cubic foot, weigh, and 'how many poimds 
of 7000 grains each ? 

\ns \ ^36247-424 grains, 

' \ 62-3'iV06 ^utA^^x«w^l^. 
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29. A fanner sells his butter for $0*21 per pound, le- 
odving 91613'22. How many pounds did he sell ? 

Ans, 7682 pounds. 

30. The butter made from the milk of 53 cows during 
the summer, being sold for $0-20 per pound, broijight 
||1579'40. How many pounds were sold, and what wai 
the average produce of each cow ? 

. J Amount sold 7897 pounds, 
t Average per cow 149 " 

31. In a dairy of 46 cows, suppose each averages 2'5 
gallons of milk daily, and that each gallon produces 1*1 
pounds of cheese, how many pounds will be thus made 
5*7 months of 30 days each ? Ans. 21631*5 pounds. 

32. A farmer sold as follows : 

15127 pounds of cheese, at ^6*75 cents per pound, 

400 « « butter, «^ 15 « « « 

2400 « « pork, « 5 « « « 

53 bushels of wheat, " 125 « " « 

73 " ** barley," 50 ' *' « « 

231 ^ " com, « 50 « « « 

262 " « oats, « 30 ^ . « " 

, What did the whole amount to? Ans, $1497*9225. 

03* To find the value of articles estimated by the 100 
or 1000. 

What is the value of 9425 bricks, at $3*25 per 1000 ? 

Had the price been $3*25 for each brick, we should 
multiply the price per brick by the number of bricks: 
that is, 03-25 by 9425 ; or, what is the same thing, we, 
for convenience sake, make the true multiplicand the 
multiplier, as in the following 
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9425 

3-25 



. This value of $3063 1 -25 is evidenUy 1000 
times too much ; therefore, to obtain the trae 
value, we must divide it by 1000, which is 
done, (Art. 57,) by removing the decimal 
point three places to the left ; it will then be- 
come $30*63125. Held they been $3-25 per 
100, then, instead of removing the decimal 
point three places to t^e left, we should havie 
lemoved it two places. Hence we have this 



47125 
18850 
28275 

•30631-25 



RULE. 



Multiply the number of articles iy the number expressuig 
the price per 100, or 1000, and from the product ctU off twe 
of the right-hand figures when the articles are estimated by 
the 100. and three when they are estimated by the 1000. 



EXAMPLES. 

1. What is the value of 1300 feet of hemlock boasds, 
attd-BO per 1000? 

OPERATION. 

1300 
6-50 



65000 
, 65 

$ 7-15000 

In this product we set off five figures for decimals ; two 
accoxding to Art. S3, and three more because the article! 
are estimated by the 1000. 
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Si. What is the value of 675 feet of elear pine stuff, at $25 
per 1000? Ans. $16-875. 

3. What is the value of 11085 feet of timber, at $2*25 
POT 100? Ans. $248*2875. 

4. What is the value of 90422 brick, at $3*75 pei 
1000? Ans. $3390825. 

5. What must be paid for la3dng 875 brick, at $3*25 
per 1000? Ans, $2-84375. 

6. A. compositor worked nine months, and during thait 
time set up at the rate of 7000 m's per day. How many 
thousand m's did he set up, reckoning 25 working da.y8 to 
the month ? and how much did he receive at 15 cents per 
1000 m's? jlnj. 1575 thousand in's! 

$236'25 amount he/eceived. 

7. Add together the following fractional parts of a 
doUar: ^, ^Vj Aj tVj h h h h h h (See Table under 
Art. 61.) Ans. $1.87^. 

8. A man in balancing his family accounts for one 
year, found his expenses as follows : for January, $98*41 ; 
for February, $81-33 ; for March, $10a?28 ; for April, 
$125-26; for May, $74-38; for June, $73 -47^ for July, 
$6^-98; for August, $87-21 ; for September, $7034; for 
October, $12208 ; for November, $7968 ; for December, 
$52-77. His salary was $1050 per annum. What had 
he left at th^e end of the year ? . Ans. $16*81. 

9. A butcher, a shoemaker, and a tailor gave orders on 
each other in the way of their business, and at the^nd of 
a year settled accounts. The butcher's bill against the 
tailor was $61*84 ; against the shoemaker, $39*44. The 
shoemaker's bill against the butcher was $24 30 ; against 
the tailor, $19*15. The tailor's bill against the butcher 
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was 942*07; against the shoemaker, $39*39. Who 
received balances in cash ? 

Ans, Butcher received from tailor, ^ $1977. 

« " *« shoemaker, $16-14. 

Tailor . « « « $20-24. 

Note.— By an Act of Congress passed Feb. 20, 1849, the DaiOk 
Bogle and the Gcid Dollar were added to the Gold Coins of the 
United States. The act directing the coinage of these pieces is to 
be in ibrce until March 4, 1851. See Art. 58. 



DENOMINATE NUMBERS. 

04* A SIMPLE NUMBER is an expression for a certam 
number of units having no reference to particular things. 
Thus 37 is the same as 37 times one, abstractly con- 
sidered; that is, considered apart from anything that 
units might represent. It does not mean 37 times a 
pound, foot, dollar, or anything else. 

A DENOMINATE NUMBER is an cxprcssion for a certain 
number of units having reference to particular things. It 
denominates what things are meant. Thus 8 yards is a 
denominate number v^hose unit is 1 yard ; 8 dollars is a 
denominate number whose unit is one dollar. 

Several numbers of different, denominations are fre- 
qaentlj grouped together, as 6 feet 3 inches. 

All our different kinds of weights and measures are 
denominate numbers. It is much to be regretted that wo 
are obliged to employ such a variety of different measures 
when the same end would be accomplished by one meas> 
ure for weight, and one for each of the three geometricaj 
magnitudes, lengths, surfaces and soUda^aud ow^^^x \\\W5^ 
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The French government have adopted such a system of 
weights and measures, graduated on the decimal scale of 
notation. ^ 

In multiplication, the multiplicand being repeated a cer- 
tain number of times, or a certain fraction of a time, when 
the multiplier is a fraction^ it follows that the multipHer, 
considered as a multiplier, must always be regarded as a 
simple or abstract number. And since the product is a 
repetition of the multiplicand, it must be like ihe mxlii^ 
pHcand ; that is, if the multiplicand is an abstmct num- 
ber, the product will be an abstract number ; if the multi- 
plfband is a denominate number, the product will be a 
denominate number of tne same kind. 

In division, the quotient showing how many times the 
divisor is contained in the dividend, or what fraction of a 
time when the divisor is greater than the dividend, it fol- 
lows that the quotient must be regarded as £tn abstract 
number ; and that the divisor and dividend must be alike. 

Note. — In many cases, however, the process of division is rather 
the dividing of a dividend itUo as many egual parts as are indicaied by 
tke divisor ; in which case, the quotient, expressing the units in one 
of those parts, is of th^ same kind as the dividend, while the divisor 
is to be regarded as an abstract number. See Example, Art. 86« 

What ii a limple number 1 What ii a denominate number 1 What kind of num- 
bon are all our different weif^to aod meaauiM ? Wliat h laid of the French meaaoml 
In multiplication, can the multiplier ever be a denominate number 7 Are the product 
and multiplicand always alike 1 Wliat ii said of the quotient 1 What is said in 
tiienotol 

The following are some of the most important tables of 
weights and measures at present employed in this country. 

ENGLISH MONEY. , 

0S« The denomination of English money are Faiv 
things, Pence, Shillings, and^'Pounds. 
The pound sterling, whiclLi -^a.^ not a coin^ but a bank 
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note of 20 shillings, has now gone into disuse, and a gold 
^ coin, called a Sovereign, supplies its ^^1; but the name 
pound is still given to 20 shillings. 

I- .TABLE.* 

4 farthings, far, make 1 penny, d. 
J? pence " 1 shilling, )^ 

20 shillings " 1 pound, £. 

far, d. 
4= I s. 
48= 12.- 1 £ 
960=240=s20=l ' 

Note. — Farthings are sometimes expressed in fractions of a 
penny, as follows: 1 farthing=i<2., 2 farthings =:|^e2., 3 farthings 

What are the denominations of English money 1 Which denominatfon is oeTer 
eoined 1 What gold coin is eqaivalent in value to on« pound ? Repeat the Tablt. 
How are farthings tometimea expressed 1 

TROY WEIGHT. 

00. The original of all weights used in England was 
a grain or com of wheat, gathered out of the middle of 
the ear ; 32 of these, well dried, were to make one penny- 
weight, 20 penn3rweight8 one ounce, and 12 ounces one 
pound. But in latter times, it was thought sufficient to 
divide .the sarnie pennyweight into 24 equal parts, stij 
called grains, being the least weight now in common 
use. 

Coins, precious metals, jewels, and liquors, are weighed 
by Troy weight. 

* The ftill weight and value of English gold and ai\ 'er eoin exa ea fa.^hibi mi aw W ai | 

table, note. ^ ^ 

11 
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* ^ TABLE* 

24 grairis»^. ' make 1 pennTwoight, pwt 
20 pennyweights " 1 ounc^e, og» 

12 ounces ^ 1 pound, lb 

gr. pwt 
24:sr 1 oz. 
480=: 20= 1 //. 
5760=240=12=1 

What wai the original of all weights uaed in England 1 How wU the gnin oh 
tained 1 Is it rtill uied aa a weight? What «ub«tanoei ara weighed hy Tiof 
weight 1 Repeat the Table. 

APOTHECARIES' WEIGHT. 

67. This weight, as its name would imply, is used in 
weighing medicines in small quantities, as for prescrip- 
tions. But drugs and medicines in gross are bought and 
sold by Avoirdupois Weight. Tne pound and ounce 
Apothecaries' Weight are the same as in Troy Weight. 



NikKs or Con. 


VALini. 


WSWBT. . 




£ a, d. 


pwt. gr. 




'A guinea, 


1 1 


5 91 




Half guinea, 


10 6 


3 16i 


Gold. - 


Quarter guinea, 


5 3 


1 H 




SoYereign, 


10 


6 sA 




. Half sovereign, 


10 


2 13^ 




' A crown, 


5 


18 4,^ 


SilTer. i 


Half crown, 
Shilling, 


2 6 
10 


9 2A 
3 l^ 


^ Sixpence, 


6 


I 19A 



* Thil leale of weights is said to hare been borrowed originally from Trvfmt bi 
ft ia ee- h ence its name. Some, however, contend that Uie name has refbrenee te 
iAm moakiah title given to London, of Troy JVoeant 
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TABLE. • ^^^ 



20 grains gr, make 1 sci 



3 scruples " 1 dram, 


3 


8 drams " 1 ounce, 


? 


12 ounces " 1 pound, 


ft 


gr, 9 




20= 1 3 




60= 3= 1 f 


* 


480= 24= 8= 1 ft 




6760=288=96=12=1 ' 





For what imrpoM ii Apothecariea' Weight naed? . Do Its ponndand ooMtdiAt 
Immh Troj Weight ? 



AVOIRDUPOIS WEIGHT. 

08. By this weight are weighed all things of a coarse 
or drossy nature, as bread, butter, cheese, flesh, groceries 
and some liquids ; all metals, except gold and silver. 

TABLE. 

16 drams dr, make 1 ounce, 09. 

16 oimces *^ 1 pound, U>i 

28 pounds " 1 quarter, fr. 

4 quarters ^ 1 himdred weight, ewt, 

20 hundredweight « 1 ton, T. 

dr. AST. 
16= 1 Ih. 

256= 16= 1 jr. 
7168= 448= 28= 1 cwt, 
28672= 1792= 112= 4= 1 T, 
673440=35840=2240=80=20=1 
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The pound^^idupois conteans 7000 grains. 

From the I^^^B|g table, it will be seen that 112 pi undi ^ 
instead 'of 10^ll|||^alled one hundred weight. In most 
cases however the hundred weight is taken equal tc 100 
pounds, and 25 pounds, instead of 28, is called a quarter. 
Coal merchants in buying coal receive 112 pounds for a 
hundred weight, and 20 hundred weight for a ton, making 
92iO pounds ; ,but they retail it at 2000 pounds for a loa 

What lubstanpei are veighad by Avoirdapois Weight) Repeat the Table. By 
thit weight how many pounds make one hundred weight 1 In moit cans how inuiy 
pounds make a hundred weight t How is coal usually bought and sold 1 



LONG MEASURE. 

09» It is usual, at the present time, to derive the meas- 
ure of length from that of a pendulum vibrating once in a 
second of time. The length of such pendulums will vary 
for different latitudes, as here^ given. 



Plagsi. 


LjLTITUSKe. 


Length uc ihchsi. 


Equator, 


Qo 0' 


0" 


3901612 


Cape of G. H., 


33 56 


15 


39*07815 


New York, 


40 42 


43 


3910120 


Paris, 


48 50 


14 


3912929 


London, 


51 31 


8 


39-18929 


The Pole, 


90 





39-21820 



The French government derive their linear xmit of 
measure from one quarter of the circumference of a great 
circle of the earth passing through the poles. Having 
determined by actual surveys the length of that portion of 
such a circle comprised between the parallels of Dunkirk 
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and Barceloha, thej deduced^ its entire length from the 
equator to the pole, and took one ten i^illionth part of it 
for a metre. This method gave for the French metre 
39-37079 English inches, equal 3-2809 feet, nearly^ 





- ■• 




TABLE. 




X 


3 


barleycorns 


6ar/maki 1 inch. 




in. 


12 


inches 


• 


U 


1 foot. 




fi 


3 


feet 




u 


Ij^ard, 
♦ ^od, perch, < 




yd. 


5^ yards 


• 


a 


)rpol( 


B, rd. 


40 


rods 




a 


I furlong, 




fir. 


8 


furlongs 




(( 


% mile. 




mi. 


' 


miles 




u 


1 league, 


• 


L. 


I test 


miles, nearly 


a 


1 degree. 


deg. 


or^ 


1 


in. 


A 










L 


ia= 


1 




yd. ^ 






p 


36= 


3 


= 


1 rd. 






r 


198- 


16^ 


> ^"^^ 


5i= 1 fur. 






r 


7920= 


660 


— 


220 = 40 = 1 


mi. 





63360=5280 =1760 =320=8=1 

From what is the measure of length, at the present time, usually derived 1 MentkNi 
tte lengths of the second's pendulum for the places given above. How do the French 
derive their measure of length 1 How is their metre obtained 1 What is its length 
in English inches 1 What is the length in feet 1 

Repeat the Table of Long Measure. 



* This measure has fallen into disuse, and for small portlmii «f an Inch, ym vm 
ooe-etghth, one-tenth, and one-sixteenth. 

t The latest measurements give the equatorial diameter of the earth equal to 
7925-648 miles, and its circumference equal to 24809 miles, which, divided by 360, 
gives the length of a degree 69^ miles, nearly. The circumference corresponding 
with the equator is nearly circular, while the circumference passing through the poles 
is efliplicaL 
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CLOTH MEASURE. 



TABLE. 



^ inches in, make 1 nail, 



IMk 



i4- 


nails 


<( 


1 quarter of a yard, qr. 


^•3 


quarters 


(i 


1 Ell Flemish, E. Fl 


4 


quarters 


(( 


\ yard,^^ yl. 


4 


qr, 1-J- tn. 


a 


1 Ell Scotch, E. S. 


5 


quarters 


a 


1 EllEngUsh, E.E. 


6 


quarters 


" t 

4 


1 Ell French, JE.fr. 



Atpaat the Table < f .Cloth Meeiure. 



SQUARE MEASURE. 

71. This measure is used for estimating artifice 
work, such as boards, glass, pavements, plastering, flc 
ing, painting, and any other kind of work where len§ 
and breadth only are concerned. It is always emploj 
for measuring land, and for this reason it is sometin 
called Land Measure, 

A square is a figure having four equal sides, and all 
angles right, that is, the sides are perpendicular to ea 
.other. 

If the length of one of the 
sides is one inch, it is called 
a square inch. If the length 
of one of the sides is one 
foot, or 12 inches, it is called 
" ^], square. footf which by the 
adjacent figure we see is 
composed of 12x12=144 
, square inches. 

In a similar manner, if we 









1 foot=12 inches. 
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had a square, each of whose sides was 3 feet, then it 
would contain 3 x 3 =9 <Sy. feet^ which is called one squcen 
yard^ since 3 feet=l yard. 

• TABLE. 

144 square inches Sq. in. make 1 square foot, Sq. ft. 



9 

30i 
40 

4 


square feet 
square jards 
square poles 
roods 




" 1 square yard, Sq. yd. 
". 1 square rod or pole, P. 
« 1 rood, R. 
" 1 acre. A, 


•640 


acres 

Sq. in. 
144= 
1296= 


Sq.ft. 
1 
9 = 


'^ 1 square mile. M. 

Sq. yd. 
: 1 P. 




39204= 


272+= 


: 30+= 1 R. 



1668160=10890 =1210 = 40=1 A. 
6272640=43560 =4840 =160=4=1 

In measuring land, Guntefs chain is used ; its length la 
4 rods, or 66 feet. It is divided into 100 links. 

7-AVuiches make 1 link, /. 

100 links, or 4 rods, or 66 feet, ^ 1 chain, e. 

80 chains '< 1 mile, m. 

10000 square links '^ 1 square chain. 

10 square chains ^ 1 acre, A. 

What use it made of Square Measure 1 When employed in measuring land, how ii 
ftctOed 1 What it a iqaan 1 When a tquare ii one inch on each side how is it 
MDedl When it is one foot or IS inphes on each side how is it called 1 Whenitia 
Me yard on each side how is it called 1 Repeat tlie Table of Square Measure. In 
Land Measuie, with what an the sides of the field osnally measured 1 How kog k 
lUi chain 1 Bepeat the Table of Land Measure. 

* The aere ia in all eases applied to surface or area. There is no such thing as an 
iflie long, or a cnbic acre. It is of such a magnitude as not to admit «C Wsa^ 
* leenrately given in the form of a square, haying lYie vvSies «sarAl1 ^ti^xcEaxsA^ *\^b^ 
iiMBorftv are sppfieable to the rood. 
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SOLID, OR CUBIC MEA9CRE. 

79, This is uaed in measuring all Vx^ies -where wa 
nave regard to length, breadth, and thic}cnesB, such ai 
earth, stone, timber, &c. 

A Cube is a solid bounded by six equal squares, resem- 
blin^ a common tea-cheat. 

If the sides of a cube , are '^°^ 

each one inch long, it is called 
a cubic inch. If each side is 
one foot, it is called a cubic 
foot. If a side is one rod, it is 
called a cubic rod. 

In the adjoining figure we 
have endeavored to represent 

a cube, each side of which is 3 feet, or one yard, and con- 
sequently it is one cubic yard. 

The top, which is equal to the base^ contains 3x3=9 
square feet ; hence, if this was only one foot in height, it 
would contain 9 cubic feet ; but as it is 3 feet in height, it 
must therefore contain 3 times 9=27 cubic feet. Hence, 
one cubic yard is equivalent to 3x3 x3=27cubic feet 

In the same way one cubic foot is equivalent to 12x 
12x12=1728 cubic inches. 





<= 




-^^M 


11 


>)!» 


I'( 




fl 






n 




■ 




" '1'',!' 


f'j'W 



1728 solid inches S. in. 

27 solid feet 
•40 feet of round timber or 1 
60 feet of hewn timber J 
128 solid feet 



make solid foot, S. ft 
" I solid yard, S. yd, 
" 1 ton, Tm. 

" 1 cord of wood, C 
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A pile of wood 4 feet wide, 4 feet high, and 8 feet long, 
will make on%eord. One foot in length ^of such a pile is 
sometimes called' a cord foot. It contains 16 solid feet; 
consequently 8 oord feel make OQe cord. • 

For what n Solid M earara used t What is a Cube t In a cabie yard how many 
anbie feetf In a cubic foot how many cubic inches 1 How many cubic feet at 
found timber make a toni How many of hewn timber t How many cubic feet 
make a cord of wood 1 ExpUin what is meant by a cord foot 



WINE MEASURE. 
73* By this are measured all liquids except beer. 

TA.BLE. 



4 gills gi, make 


1 pint, 


!*• 


2 "pints " 


1 quart, 


qt. 


4 quarts " 


1 gallon, 


gal. 


31i gaUon« << 


1 barrel, 


hot. 


63 gallons " 


1 hogshead, 


hhd. 


2 hogsheads <' 


1 pipe, 


P*- 


2 pipes " 


1 tun, 


tun. 


gi. pt. 






4= 1 qt. 






8= 2= 1 


gal. 


V 


32= 8= 4= 


t 1 har. 





fS'"*^ 



1008= 252= 126= 31^=1 Ud. 
2016= 504= 252= 63 =2=1 pL 
'4032=1008= 504=126 =4=2=1 tun. 
8064=2016=1008=252 =8=4=2=1 

The wine gallon contains 231 cubic or solid inchoi. 

What liquids are measured by Wine Measuiel Ha^mXISea *\tt&^ ^v« 
coMe inehflf in the wf M filloii 1 

12 
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74. 



ALE. OR BEER MEASURE. 



'• 



TABLE. 



2 pints pt, m{tke 1 q^rt, 



(< 



4 quarts 

36 gallons 

1-^ barrels 

pt qt 
2= 1 



a 



ii 



1 gallon, 
1 banel, 
1 hogshead, 



qL 

gd. 
bar. 
hhd. 



gal. 

8= 4= 1 bar, 
288=144=36=1 hhd, 
432=216=54= li=l 

The beer gallon contains 282 cubic or solid mchc 

What ii meanued by Beer Meatow t Repeat the TaMa. How many eal 
in the beer gallon? 

DRY MEASURE. 

7S» By this are measured all dry wares, as 
Is^ roots, fruits, salt, coal, sand, oysters, &c. 

TABLE. 



^^^■' 2 pints pt. 


make 1 quart. 


qt' 


8 quarts 


" 1 peck, 


pk 


4 pecks 


« 1 bushel. 


bu. 


*36 bushels 


^ 1 chaldron, 


ek 


pt. 


qt. 




2= 


1 pk. 




. 16z= 


8= r bu. 




64= 


32= 4= 1 dL 




2304=] 


1152=144=36=1 


a 



• Ih the United Blatet 32 bwb^bslehaUnib 
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By the English statute the dry gallon must contain 
268f cubic or solid inches. The com or Winchester 
bushel must contain 2150f jcubic or solid inches. ^ This 
measure is of a cylindric form, 8 inches deep and 1 Sc- 
inches in diameter. 

By an act of Parliament, which took effect the 1st of 
January, 1826, the imperial gallon of 277274 cubic inches 
was adopted as the only gallon. This gallon was to 
ftonsist of 10 pounds, avoirdupois, of distilled water. 

Note. — ^If we divide 1728, the number of cubic 'inches in one 
cubic foot, by 277274, the number of cubic inches in the gallon, 
we shall obtain 6*2321 for a quotient, which is the number of gallons 
in one cubic foot. Multiplying 6*2321 by 10, the number of pounds 
in one gallon, we obtain 62*321 for the number of avoirdupois 
pounds in one cubic foot of water. In one avoirdupois pound 
there are 7000 grains, and in 10 pounds there are 70000 grains. 
But 10 pounds is the weight of one gallon, which contains 277*274 
cubic inches, ^ence, dividing 70000 by 277*274, we find 252*458, 
the weight in grains of one cubic inch of water. 

' According to the Revised Statutes of the state of New 
^ork, a cubic foot of distilled water, when estimated 
ijpder prescribed circumstances, is to consist of 62-jt 
pounds, or 1000 ounces avoirdupois weight. Eight 
pounds of such water is to constitute the gallon for ,$ 
liquid measure, and ten pounds is to make the gallon for M 
dry measure. 

What aiticlet aie measured by Dry Measure 1 Repeat the Table. How many 
eabic inehet in the dry gallon, according to the English statute 1 How many cubic 
inehes in a bushel 1 What is the form and dimensions of the Winchester bushel 
iManin t How many cubic inches in the Eo|Urip imperial gallon 1 The imperial 
fallon contains how many pounds of distilled MrMff 1 One cubic foot of wate/ weighs 
how many avoirdiipoii pounds 1 How many Troy pounds 1 One cubic inch of 
wilar weighs how many grains 1 How many pounds of water constitute the dry gal- 
lon, according to the Revised Statutes of New York 1 How many pounds make tb«( 
Hqaid gaOon T 
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TIME. 



• 


TABLE. 




60 seconds 


see. make 


1 minute, tm^ 


60 minutes 


a 


1 hour, h 


24 hours 


a 


1 day, dc 


7 days 


u 


1 week, wk 


4 weeks 


u 


1 month, tjw. 


13 mo., 1 da., 
365 da., 6*hr. 


6 hr, or > jj 


1 Julian year, yr 


see. 


min. 




60= 


1 Ar. 


« 


3600= 


60=. 1 


Jo. 


86400= 


1440= 24= 


: 1 wk. 


604800= 


10080= 168= 


: 7 = 1 yr. 


31557600= 


525960=8766= 


:365J ==52^=1 



The true length of the solar year is 365-242217 dny 
or about 365 da. 5l hr. 48 m. 47| sec. 

The civil year is also dlVi^ed into 12 calendar ttiopth 
as follows : 



1 month, January, 
:■% " February, 
3 
4 
5 
G 



M 



M 



. • . 



31 

. S8or89 
March, ..... 31 

April, 30 

May, % 31 

June, ...... 30 



7 month, July, . 

8 " August, 



9 
10 
11 
13 



M 



« 



September, 
October, . 
November, 
December, 



BATS. 
> 31 
31 

.•ao 

.31 

. 30 

.31 

305 ora 



If the year exceeded 365 days by 6 hours exactly, th< 

once in four years these hours would amount to anotll 

day; Hence^once in four years, an additional* day is giv< 

to the ^(i(KK of February \ and «Mch years are calli 
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Bifsextile or Leap years. But, since this excess is not 
quite 6 hours, this rule of addiag one day to February eveiy 
fourth year is interrupted, and the centennial years, which 
are not divisible by 400, are regajded as common yesurs.* 

Hence, any year, (except a centennial year,) which ia 
divisible by 4, is a Leap year, or consists of 366 dajrs. 

Centennial years which are divisible by 400 are regarded 
as Leap years ; all others are considered as common years. 

1796, 1804, 1808, 1812, 1816, 1820, 1824, 1828, 1832, 
1836, 1840, wiere all Leap years. 1800, not being divisible 
by 400, was a common year of 365 days ; the same may 
be said of 1900 ; but the year 2000, being divisible by 400, 
will be a Leap year. 

The number of days in the respective months may be 
recalled by recollecting the following versification : 

Thirty days hath September, 
April, June, and November — 
All the rest have thirty-one, 
Excepting February alone^ 
Which has but twenty-eight in ^e. 
Till Leap Yea^ gives it twenty-nine. 

Sepe«t the Table for Time. What is the length of the lolar year to the neaieit 
neoad 1 What is the more aceurate value in decimal* ? Into how many calendar 
months is the civil year divided 1 Repeat their names and the number of days be- 
lonfing te each. How often in general is ah additional day added to FsbriMryt 
What are saeh years styled 1 Is the rule of counting every fourth year Leap year 
correct 1 Are centennial years, which are not divisible by 400, Leap years? Was 
18Q0 a Leap year 1 Mention the next preceding and next following Leap year to 1800. 

It is very desirable to be able readily to determine the 
number of days from any particdlli; date to any other data 
or this purpose, we will give the following ' 



For this 



There is still a farther modification which takes place at tl^^d «C wtvcj^^SK^ 
fsars, which it is unnecessary to explain in tkds pAace. 

12* 
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"::,:t 


TO TB! i.«E =.. or 1 


J.^ 


31 


59 


90 


u., 
130 


151 


Jut, 
181 


Au,.B.pUltto 

312 343 273 


304 


33t 


JlNUAKY, 


3G5 


Febucaht, 


334 


365 


2B 


59 


B9 


190 


150 


181 213 242 


273 


SOS 


M.aca. 


306 


337 


365 


31 


61 


93 


122 


163 iB4 214 


245 


375 


April, 


275 


30fi!331 


3G5 


30 


61 


91 


123 1531 183 


214 


3M 


M*¥, 


245 


376 304 


33j 


305 


31 


61 


93; 122; 153 


1d4>SI4| 


Jdne, 


314 


345,273 


304 


334 


365 


30 


61 92 122 


153 


J83 


JrLT 


1H4 


315 243 


274 


304 


335 


3G5 


31 63 92 


133 


153 


August, 


153 


1R4 


S13 


243 


273 


3(M 33413651 3]j 6l 


93 


1E3 


Sbftehbeb, 


IS2 


153 


181 


312 


342 


373!303;334 365 30 


61 


91 


OCTODEB, 


92 


123 


151 


183 


S!2 


*13 273,304,335 365 


31 


61 


NOTEMBEK, 


61 


93 


120 


151 


181 


312 24a;973i3M:334 


366 


30 


Deubmbeh, 


31 


63 


90 


131 


151 


Ifr2lai3 


343,274;304 


335 


365 



















As an example, suppose we wish the number of dajra fiom 
November 6ih lo the 15th of next April. We find No- 
vember in the left-hand vertical column, and April at the 
lop line of the table, and at the intersection we find 151 
daj^. So that from November 6th to April 6th is 151 
days ; consequently, adding 9, we find 160 for the number 
of days between November 6th and April 15th. 

Thia fable ia constructed on the supposition of 28 days 
to February. When there are 29 days in February the 
proper allowance must be made. 



1. Hot 



m|j 



ly days from May 8 



to the 4th of the next 
Ans, 62 days. 
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2. Hoixr many days from Julj 4th to the 25th of the 
next December? Ans. 174 days. 

3. How many days from March 21st to the 23d of the 
next September? Ans, 186 days. 

4. How many days fiom September 23d to the 21st of 
the next March ? Ans, 179 days. 

5. How many days from June 21st to the 22d of th« 
next December ? Ans, 184 days. 

6. How many days from December 22d to th^ 21st of 
the next June? Ans. 181 days, 

7. How many dajns from March 21st to the 2f st of the 
next June? Ans. 92 days. 

8. How many dajrs from Jan. 13th, 1848, to September 
17th of the same year ? Ans, 248 days. 

CIRCULAR MEASURE, OR MOTION. 

Ty. By this is estimated Ijaci-Uxie anH Longitude, and 
the motion of the heaveniV oodie^ ^hich appear to move 
in circles. Every circle, wnethex great or small, is divided 
into 360 degrees. 

TABLE. 



o 



60 seconds " . , , . make 1 minute, 
60 minutes . . . . . 'V 1 degree, 

30 degrees ^ 1 sign, s. 

12 signs or 360° .... * 1 circle, cr. 

60= 1 o 
3600= 60= 1 s. 
108000= 1800= 30= 1* cr. 
1296000=21600=360=\^=\ 
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The Bun appears to pass completely around the ea^h 
in 24 hours, ths^t is, Jt appears to move westward over 
360^ of longitude in 24 hours. Consequently, in one hour 
it will move oyer ^^ of 360°= 15° of longitude. Hence, if 
the difference in the longitudes of two places is 15^, it 
will be noon at the more easterly place, just one hour 
before it is noon at the other place. And in all cases, the 
difference in time of any two places will be at the rate of 
one hour for every 15° of longitude between the two 
places. As an example, suppose the city of Washington 
to be 77^ west of Greenwich: it is required to find what 
time it is at Washington, when it is noon at Green- 
wich, 

Dividing 77° by 15° we have 5 iV for the number of 
hours difference in time, that is, 5h. 8m. And as the ap- 
parent motion of the sun is westward, it must be earher at 
Washington than at Gr^rw^ch. Therefore, when it is 
noon at Greenwich, >^ i¥ 5h. ^m. before noon at Wash- 
ington; that is, it is .r. Wasnij.gton 6h. 52m. A. M, 

What oae is^made of Circular Motion? Into how many degrees are all ciides 
•opposed to be divided % Repeat the Table. Over how many degrees of longitude 
doet the sun appear to move in 34 hoani Over how many degrees in 1 honrt 
What is the difference of time corresponding to 77^ 1 When it is noon at Greenwiob, 
what time is it at Washington, 77^ west of Greenwich ? 

78. Measures, &c., not included in the foregoing 
tables. 

6 points make 1 line ( used in measuring length of 
12 lines " 1 inch } clock pendulum rods. 

4 inches " 1 hand \ ^«^^ ^ measuring the height 

I of horses. 

6 feet « 1 fathom \ "««^ "^ measuring depth, at 

C sea. 



/ \. .\ 



/ 

/ 
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12 individual things ipaake 1 dozen. \ 

12 dozen ....•« l.gpoas. 

12 gross .....<< 1 great gross. 

20 individual things ** 1 score. ^ . 

24 sheets of paper . ^ 1 quire. 

20 quires " 1 ream. 

- 12 pounds ....** 1 quintal of fish. 

200 "....." 1 harrel of pork or beef. 

196 «....«! barrel of flour. 

Repeat the above tablet. 

BOOKS. 

T9« A sheet folded into two leaves is called a folio. 

" folded into four leaves is called a quarto, 
or 4to. 

" folded into eight leaves is called an oc- 
tavo, or 8vo. 

" folded into twelve leaves is called a duo- 
decimo, or 12mo. 

^ folded into eighteen leaves is called an 
18mo. 

Whea a eheet it folded into two leaves what is it called 1 How called when folded 
falolbDr leaves 1 How, when folded into eight leaves? How, when folded into 
^ivilfe leaves 1 How, when folded into eighteen leaves 1 



REDUCTION. 



80. REDucnoN is the changing of numbers from one 
name or denommation to another, without altetwv^ ^^2bss& 
▼alue. 
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When the denominertions are to be reduced from a 
higher denomination to a lower, it is called Reduction 
Descending ; but when they are to be reduced from a lower 
to a higher denomination, it is called Reduction Ascending. 

REDUCTION DESCENDING. 
. Let it be required to reduce £7 bs. \(^d. ^far, to farthinga 

OPERATION. 

« 

7 the number of pounds. 
Multiply by 20, the number of shillings in one pound 

140 product in shillings.. 
Add 5 shillings. ■' 

145 the number of shillings. 
Multiply by 12, the number of pence in one shilling. 

290 
145 

1740 product in pence. 
Add 10 pence. 

1750 the number of pence. 
Multiply by 4, the number of farthings m one penny. 

7000 product in farthings. 
Add 3 farthings. 

7003 the number of farthings sought 
From the above operation, we readily deduce this general 

RULE. 

Multiply the number in the highest denomination by the 
liuinher indicating how many of the next lower make one in 



k 



\ 

REDUCTION OF DENOMINATE NUMBERS. 143 

that higher; to this product add the number^ ifanyy belonging 
to this lower denomination ; toe shall thus obtain an equivor 
lent value in the next lotoer denomination, 

II, Proceed in a similar way for all the successive de 
nomination^ ; the last result will be the number sought 

'What it Reduction 1 When is it called Descendingl And when Areending 
Stpett tiM nile lor ReduciUon Deioending. 

REDUCTION ASCENDING. 

« 

81* Let it be required to reverse the last example, that 
is, to find the number of pounds, shillings, pence, and 
farthings, in 7003 farthings. 

We must obviously perform a reverse operation to that 
performed under Reduction Descending. 

OPERATION. 

4 )7003 
1750d Zfar, remainder. 

d, s, 
12)1750(146 

;12_ 

55 

. 4a_ 

70 . 

60 . 

"iOd lemainder 

s. 

8|0)14|5 

£7 5s. i«ai^kA«« 



1 
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(}olkctmg results, we have 7003 farthings, equivalenl 
to £7 5s. lOd, 3 far. 



EXPLANATION. 

First, we divide the number of farthings, 7003, by 4^ 
because 4 farthings make one penny ; the quotient is 1750 
pence, and 3 farthings remaining. 

Secondly, we divide the number of pence, 1750, by 12, 
because 12 pence make one shilling; the wofk being per- 
formed by Long Division, we get for the quotient 145 shil- 
lings', and 10 pence remaining. 

Thirdly, we divide the number of shillings, 145, by 20, 
because 20 shillings make one pound ; cutting off the ci- 
pher from the right of 20, a^id the right-hand figure from 
the dividend, (Art. 30,) we perform the work by Short 
Division, and obtain the quotient, 7 pounds, and 5 shillings 
remaining. 

We may, therefore, deduce this general 

RULE. 

/. ])wide the given number hy as many of its denomina- 
tion as make one of the next higher ; write down the quotient 
and remainder, if any. 

II. Divide the quotient hy as many of its denomination 
as make one of the next higher ; write this new quotient and 
the remainder as before. 

III. Proceed in this way thtiMgh all the denominations to 
the highest, and the quotient last found, together with the 
severed remainders, if any, will gi^ the value sought, 

~^^^paat tlie Rule for Redbefibn Atcending. 
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EXAMFLES. 

iPtn £47 5s, 2 J. 1/ar., how many farthings I 



OFERA.TION. 

£47 6^. 2 J. 1/ar. 
20 

945 shillings. 
12 



1892 
945 

•11342 pence.. * 
4 

45369 ftirthings. 

5L In 118567 farthings, how many ponnas^ shillingt 
>, and farthings ? 

OPERATION. 

# 

far, 
4 )118567 

; 29641 3 farthings. 

c». s* 

12)29641(2470' 

56 

IL 
84 

?! 

^ 1 penny. 

210)24710 

13 
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Henoe, 1 18567 farthings are equal to £123 10*. Id. 3/af 
3. Reduce i?75 to «hillings. ^n*. 1600*. 

/ 4. Reduce 19*. 6J. tc .pence. Ans. 23^ 

6. Reduce 15*. 3d 2yar. to farthings. Ans. 73ifar, 

6. In 48926 grains, Troy Weight, how many poundf. 
ounces, pennyweights, and grains ? 

Ans. Bib. ^oz. ISpwt I4cgr, 

7. In 3605 pennyweights, how many pounds, ouncei, 
and pennyweights ? . Ans. \5lb. Ooz. 5pwt. 

8. In 1000 ounces, Troy Weight, how many poimds and 
ounces ? ... Ans. 83/d. 4oz. 

9. In 413. 6oz. I3pwt. 5gr. how mapy grains? « 

Ans. 26237^. 

10. In 106/5. 1^. how many grains ? 

Ans. 57&00lgr. 
11 In 41b 5 ? 1 3 how many drams ? Ans. 425 j. 
i'A. Tn 1000 grains, Apothecaries' Weight, how manj^ 
ounces, drams, scruples, and grains ? Ans. 2 f 3 2 3. 

13. In 11521 grains, Apothecaries' Weight, how many 
pounds? Ans,2fb 0? O3 03 Igr. 

14. In 873450 drams, Avoirdupois Weight, how many 
tons? Ans. IT. lOcwt. Iqr. 23/5. Uoz, lOdr. 

15. Reduce 5cfjot. 21/5. Aojs. to ounces. 

Ans. 9300 ounces. 

16. .Reduce IT. Icwt. \dr. to drams. 

An*. 602113 dramf. 

17. Reduce 856702 drams to tons. 

4n8. IT. ^cwt. Zqr. 14/5. 7^z. lA&r, 

18. In 4355 inches, how many yards ? 

An^ 120yi*. 2fi. Hm. 

19. In 248 miles, how many inches ? 

An,^. 15713280 inches. 



v^ 



REDUCTION OP DENOMINATE NVMBERB. |47 

20. How many intehes in 360 degrees of 69^ miles lo 
each degree, which is the circumference of the earth, 
ue^. 3 Ais. 1577664000 Inches. 

21. In 12121212 barleycorns, how many miles ? 

Ans. 63mi. 6fur. 6rd. OyJ. Ift. 4i»: 

22. Reduce 12 Ells French to nails. Ans. 288 nails. . 

« 

23. Reduce 1 1 Ells English, 3 quarter?, to quarters. . 

Ans. 58 quarters. 

24. Reduce 10 Ells Flemish, 3 quarters, 1 nctii, to sitibi 

Ans. 133 nails. ^ 

25. Reduce 4 yards t« quarters. Ans. 16 quarters: 
96. In 1000 nails, how many. yards ? Ans. 62yds. dqr. - 

27. How many inches in 6 yards, 3 quarterst '^ ' ^^ 

• Ans. 243 inches. 

28. How many square inches in 10 square feet ? 

Ans. 1440 square inches. 

29. In 8 square miles, how many square rods or poles 1 

Ans. 307200P. 
dQ. In 3 acres, 27. rods, how many square feet ? 

Ans. 1380a0f square feet. 

31. In 26025 square feet, how many Square roods ^ 

Ans, 2R. 15P. IQ\^ sq.ft. 

32. In 70000 square links, how many square chs^ins ? ** 

Ans. 7 square chains. 
83. How many square links in 5 acres ? 

Ans, 500000 square links. 
14 In 17 cords of wood, how many cubic feet? 

A,ns. 2176 cubic feet. 
S5. In 17 tons of round timber, how many cubic incbtis I 

♦ Ans. 1175040 cubic inches. 

86. Reduce 17900345 cubic inches to tons of hewn timp 
icr. Ans. 207 Tops, 8 cubic feel,A7'il\ e^i^i\e, \\vOs\r^. 
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* 

37. In 1000 cord feet of wood, how many cords? 

Ans. 125 (»idt 

38. In 19 cubic feet, how many cubic inches % ^ 

Ans. 32832 cubic inches 

39. In 16 hogsheads of wine, how many gills ? 

Ans, 32256 gUls. 

40. In 10000 gills of wine^ how many barrels ? 

Ans. 9 barrels 29 gallons. 

41. Reduce 2 pipes, 7 banels, 3 quarts of wine, to pinta 

Ans. 3786 pints. 

42. Reduce 31752 gills of wine to bane'is. 

Ans, 31 banels, IS gallons, 3 quarts 

43. Reduce 201600 gills to tuns of wine. 

Ans, 25 tuns. 

44. Reduce 1 1 hogsheads of beer to pints. 

Ans. 4752 pints. 

45. In 100000 pints of beer, how many hogsheads? 

Ans. 231 hogsheads, 26 gallons. 

46. In 10 hogsheads, 1 quart, 1 pint of beer, how many 
pints ? ' Ans, 4323 pints. 

47. In 36 bushels how many pints ? Ans. 2304 pints. 

48. In 25 chaldrons 29 bushels, how many quarts % 

Ans, 29728 quarts. 

49. In 10000 pints, how many chaldrons ? 

Ans, 4tfA. 12^ Ipk 

60. In 1597 quarts, how many bushels? 

Ans. 49&tf. ^ph» 5qt» 

61. In 30 days, how many seconds ? Ans. 2592000see. 

62. In 19 years of 365J- days each, how many hour 

Ans, 166554 houiF 
W. Inv25 years 6 days, how many seconds ? 

Ans, 789458400 seconds. 
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54. How many days from the birth of Christ to Christ- 
mas, 1843, allowing the years to consist of 365 days 6 
hoiirs? Ans, 673155 days 18 hours. 

55. A person was bom May 3, 1795. How many day* 
old was he May 3, 1821, paying particular attention tc. 
the order of leap year? Ans. 9496, d^ys. 

56. Suppose a person was bom Febmary 29, 1796,; 
how many birthdays "will he have seen on February 29, 
1844, not counting the day on which he was born ?• 

Ans. 1 1 birth-days. 

57. In 3 signs 18 degrees, how many seconds ? 

Ans. 388800". 

58. In 6 signs 9 degrees, how many degrees ? 

Ans. 1890. 

59. In 1000' how many degrees 1 Ans. 16© 40'. 

60. In 10000" how many degrees ? Ans. 2° 46' 40''. 

61. Reduce 45° 45' 35" to seconds. Ans. 164735". 

62. In 1000 things, how many dozen ? 

Ans. 83 dozen and 4 over. 

63. How many buttons in 6^- dozen 1 

Ans. 76 buttons, 

64. In 80000 tacks, how many gross? 

Ans. 555 gross, 6 dozen and 8. 

65. In three score and ten years, how many yeais ? 

Ans. 70 years. 

66. In 15 quires of paper, ho'^^r many sheets? 

. 4nf 360sheeU. 

67. In a ream of paper, how many sheets ? 

Ans. 480 sheets. 



^^ — — . 



* It mint be reeoUec^ that the year 180O was a common year, having «A<2!MtktiK 
^^bbnlary. 

13* 
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OPERATION, 


£ 


s. 


d. 


far. 


6 


5 


3 


1 


7 


1 


*Q 


2 


1 


13 


5 





4 


18 





2 



£19 18j. TJ. 1/ar, 



150 ELEMENTARY ARITHMETIC. 

ADDITION OF DENOMINATE NUMBEfiS. 

89* If we wish to find the sum of £6 5^. 3 J. 1 far 
£7 U. \0d. 2 far,, £1 135. 5^., £4 18*. Od. 2 far., we pro 
ceed as follows : 

Placing the numbers of the same 
denomination directly under each 
other, we add up the column of far- 
things, which we find to be 5. But 
we know that 5 farthings are equiv- 
alent to 1 penny and 1 farthing; 
we therefore write down the 1 far- 
thing under the column of farthings, 
and carry the penny into the next column, whose sum 
thus becomes 19 pence, which is the same as 1 shilling 
and 7 pence ; we write down the 7 pence under the col- 
umn of pence, and carry the shilling to the column of 
shillings ; whose sum then becomes 38 shillings, which 
is the same as 1 pound and 18 shillings ; we write down 
the 18 shillings under the column of shillings, and cany 
the pound into the column of pounds, whose sum then 
becomes 19 pounds ; and since pounds is the highest de- 
nomination, -ye write down the whole. 

From this example we may deduce this general 

RULE. 

/. Place the numbers so thai those of the same donomina* 
ttcn may stand directly under each other, and draw a lini, 
beneath them, 

II. Add the numbers in the lowest denomination , divide 

i^ietr sum hy the number expressing how many it takes of 

fucA denomination to make one of the next higher Write 
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the remainder under the column addedj and carry the quO' 
tient to the next column ; which add as before, 

III, Proceed thus through all the denominations to the 
highest, whose sum must be set down entire. 

How do 70a plaeo denominate nomben which are to be added 1 Which do jon 
fint add 1 Having added the column of lowest denominations, explain the subieqiiMl 







EXAMPLES. 


• 


£ s. 


d. 




\ 


7 13 


3 


£ s. d. 


£ s. d. 


3 5 


lOi 


n 5i 


5 5 5 


6 18 


7 


2 4 4 


8 1 7i 


2 


5f 


5 6i 


2 li 


4 


3 


1 a 4 


13 llf 


17 15 


4+ 


10 10 10 


6 6 6 


39 15 


9* 


25 4 5i 
TROY WEIGHT. 


34 14 8 


lb. oz. pwt. gr. 


lb. oz. pwt. gr. 


lb. oz. pwt, gr. 


10 10 10 


10 


6 5 4 1 


7 3 5 


2 


23 


1 11 19 13 


11 2 17 22 


3 17 





3 4 


40 20 


2 2 1 





8 9 12 


2 10 15 17 


I 2 20 


4 4.19 


6 18 16 


17 3 12 


5 


21 10 3 20 
HECARIES' WEK 


61*11 13 8 




APOT] 


}HT. 


ft f 3 


3 gr. 


ft, f 3 


3 33^. 


8 10 7 


2 19 


2 11 6 


1 18 


10 6 


10 


10 8 3 


1 2 1 15 


1 2 


1 15 


14 10 2 


2 3 2 13 


5 1 2 


1 15 


6 5 


4 


8 5 


1 13 


7 5 4 


1 6 17 


82 3 


2 12 


36 6 5 


\ V^ ^ V^ 
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AVOIRDUPOIS WEIGHT. 



t&n. cwt. qr 
10 18 2 

1 15 
12 1 

13 

2 2 2 


. lb. oz. dr. 

25 15 I 
14 15 
3 10 

27 1 11 
7 8 




cwt. qr. lb OM. 

4 3 20 5 

5 12 3 
12 8 

3 25 13 

1 2 20 10 


27 9 3 


1 7 13 


LSU 


14 23 7 


\ 


LONG ME/ 


RE. 


L. mi. fur. rd. yd. 

1 2 6 37 4 
6 30 5 
14 3 

2 1 10 

3 2 25 1 




rd. yd. fU in, 
10 4 2 8 
13 5 
8 2 16 
110 4 
2 19 


14 


5 15 2 




22 3 8 




CLOTH MEASURE. 


yd. qr. na. 
15 1 2 
13 3 
20 2 2 

3 0. 

8 1 1 


E. Ft. qr. i 

3 2 

15 1 

9 2 

8 

10 


3 
2 



1 



Jz>. E. qr^ n€L 

4 2 2 

10 1 r 

9 2 
13 2 
15 1 1 


58 1 


47 


2 


52 2 2 




SQUARE MEASURE. 


Sq.yd. Sq.ft. Sq. in. 

100 8 130 

50 100 

10 5 

8 143 

13 2 . 8 




M. A. R. P. 
100 1 30 

10 600 2 10 
8 40 1 12 
3 2 
4 4 20 


175 


7 93 




1% \^^ Q ^4 



k 






ADDITION O? DENOMINATE NUMBEBB. i5§ 
SOLID, OR CUBIC MEASURE 



S. yd. S. ft. S. in. 

4 26 1000 


C. S. ft. 

10 120 


C Cord ft 
3 7 


1 10 1541 


8 100 


10 4 


20 80 . 


2 80 


12 


10 17 11 


119 


8 6 


8 25 59 


12 6 


15 3 


26 18 963 


35 41 
MEASURE. 


50 5 


WINE 




hhd. gal. qt. pt. 
4 30 3 1 


tun. pi. hhd. 
1 1 1 


gal. qt. pt. gt. 
37 3 1 3 


10 25 1 


10 


50 1 2 


25 2 


11 1 


13 1 1 


60 1 


4 1 


25 2 3 


13 45 3 


8 1 


18 1 3 



54 36 1 1 36 1 19 1 1 



ALE, OR BEER MEASURE. 



hhd. gal. qt. pt. 
2 50 3 1 


bar. gal qt. 
10 30 1 


10 30 1 


6 20 


11 25 1 


1 5 2 


25 110 


10 3 


6 52 3 1 


4 35 1 


66 52 1 1 


33 19 3 


DRY MEASURE. 


eh. hu. ph. qt. pt. 
1 30 3 7 1 


bu, pk. qt. pt. 
10 1 1 1 


35 2 3 


2 3 6 


10 19 1 1 


5 2 3 


5 10 2 4 


8 1 


4 4 5 1 


15 2 4 



22 28 2 4 I 4^ V n ^ 
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TlME. 



da. 


hr. 


171. 


sec. 


wk. da. 


hr. m. <; 66. 


15 


18 


50 


49 


1 2 


13 40 30 


1 


13 


59 


59 


2 6 


10 8 3 


4 


23 





2 


5 


22 55 45 


10 


11 


1 


4 


2 3 


4 1 15 





2 


10 


15 


1 2 


4 5 



32 21 2 9 



8 6 6 50 33 



CIRULAR MEASURE. OR MOTION. 



or. g o / // 

1 8 25 40 35 

11 1 2 43 

1 29 59 
1 10 13 5 
2 5 4 3 

4 11 59 26 



8. o ' 

1 25 2 
18 50 

2 5 39 
4 4 
4 15 10 

9 8 45 



#/ 



13 10 19 

1 40 35 

2 48 39 
30 40 

10 45 45 

28 55 58 



SUBTRACTION Olf DENOMINATE NUMBERS. 

83. If we wish to subtract £15 13^. lOd. from i:20 
5s. 8(2., we proceed as follows : 

oFERATioN. We pl^cc the numbers of the subtrahend 

directly under the numbers of the same 

denomination in the minuend, and draw a 

line underneath. Conmiencing with the 

pence, we see that we cannot subtract 10 J. 

from Sd. ; we therefore increase the Sd. bj 

12(2. making 20(2. ; then subtracting lOd. from the 20 J., 

we have the diflference 10(2., which we write under the 

column of pence. Having added 12(2. to the minuend, we 

must equally increase the subltahend^ which we do by 



£ s. d. 

20 5 8 

15 13 10 

4 11 10 



0OBTRACTION OF DENOMINATE NUMBERS. I55 

adding 1^. (the same as the i2d,,) to the 13j., makiiig 14^. 
This cannot be subtracted from 5s, ; we therefore increase 
the 5^. by 20^., making 25^. Now, subtracting 14^. from 
25s, we have 1 1^., which we write under the column of 
shillings. Before subtracting the pounds, we add j6?l to 
£15 to compensate for the 20^. added to the 5^., and ther 
say J&16 from i:20 leaves £i. 

Note. — It will be seen that this process is similar to that Id 
the *' shorter and more practical" example of simple subtraction, 
(Art. 13.) But the preceding subtraction might be also per- 
formed as in the second example of simple subtraction. 

Hence, we have this general 

RULE. 

/. Place the less number under the greater^ so that the 
same denominations may stand under each other ; draw a 
itne below them. 

IL Begin at the right, and subtract each number in the 
lower line from the one directly above it, and set the re- 
mainder below. 

HI. If any number in the lower line is greater than the 
me above it, add so many to the upper number as make one 
^ the next higher denomination ; then subtract the lower 
munberfrom the upper one thus increased, and set down the 
remainder. Carry 1, expressing the increase of 'the uppef 
line, to the next humber in the lower line ; after which sub* 
iraet this number from the one above it, as before; and thus 
proceed till all the numbers are subtracted. 

PROOF. 

If the work be right, the difference added to the sub- 
trahend will equal the minuend • aa irv «\ni^\^ «nS^Vw>5j>X^\w. 
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T. cwt. qr. Jh. oz. dr. A. R. P 

13 18 1 20 13 69 3 25 

10 3 21 12 10 38 



3 


17 


1 


26 4 


13 


fi) 


? 


3 


9 


^• 




24 


7 


2 


1 


16 




16 


10 


3 


2 


17 




7 


8 


6 


1 


19 




E, Fr. qr. na. 






10 




5 









5 




1 


3 






5 




3 


1 







59 2 27 


Z. mi. fur. 

16 2 7 

5 7 


rd. 

39 

8 


11 


2 


31 


eh. hu. 
30 10 
10 8 


ph. qt. pt 
1 1 
3 6 1 


20 1 


1 2 


1 



/ tun. pi. hhd. god. qt, da. hr. m. sec 

10 1 1 50 1 100 10 1 

10 60 3 60 40 45 

9 1 52 2 

yr. mo. wk.. da. 
17 8 3 1 
4 12 6 

13 7 2 

C. S.ft. C. Cordfi. 
45 126 100 6 
10 127 80 7 

34 127 19 7 



40 9 


19 


16 


mi. fur 
60 
40 7 


, rd. 



39 


1 


19 


1 




£ 
50 
30 , 


s. 


10 


d, 

1 

10 


19 


9 


3 



84 •• EXERCISES IN ADDITION AND StTBTRACTION. 

I. Boughi 20 yards of broadcloth for jE:18 5j. 3<?., 
pounds of feathers for £8 2s. 4d., \0Q y wda <i«.T^tmg 
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rf45 17a 8<?., 10 pieces of cotton cloth for £S 18s. li., 
50 yards of calico for £2 Os. lOd. What was the cost of 
the whole ? Ans. £83 is. 2d. 

2. Bought four hogsheads of sugar, weighing as fol- 
lows: 1st weighed 8cwt. Iqr. 23lb. lOoz.] 2d weighed 
%cwt. 2qr. Olb. Zoz. ; 3d weighed X^cwt. Oqr. Olb. 8oz. ; 4th 
weighed 8cwt. 3qr. 27/5. How much did the four weigh ? 

Ans. 36cwt 3qr. 23lb. 5oz. 

3. A man owns three farms ; the first contains 69 acres, 
3 roods, 10 rods; the second contains 100 acres, 5 rods; 
the third contains 150 acres, 2 roods. Ho^jir many acres 
are there in all? "^ Ans. 320A. IR. 15P. 

4. Suppose a note given August 3d, 1838, to be paid 
November 10th, 1843. How long was the note on interest^ 
if we count 30 days to the month ? and how long if the 
time is accurately computed? 1st Ans. 5yr. 3mo. 7 da. 

2d Ans. 1925 days. 

5. A person buys IBcwt. Sqr. 20lb. of sugar, and sells 
lOcwt. Oqr. lUb. How much remains unsold? 

Ans. 5cwt. 3qr. 9lb. 

6. From a piece of cloth containing 37y J. dqr. 2n., there has 
been taken at one time 6yd. Iqr., at another time lOt/d. 3qr. 
Zna. How much then remains ? Ans. 20i/d.2qr. 3na. 

7. From a pile of wood containing 100 cords, I sold at one 
time IOC. lOOS.ft, at another time I sold 18C. 59S.ft. 
How many cords remain unsold? Ans. 70 C. 97S.ft. 

8. A farmer raises lOObu. Spk. 2qt. of wheat from one 
field, 87bu. \pk. \qt. \pt. from another field ; he sells b3bu. 
to one person, and 37bu. 2pk. Iqt. to another person. How 
many bushels has he remaining ? Ans. 97 bu. 2pk. 2qt. \pt. 

9. Bought 5 loads of coal. The fh-st weighed 2056 
pounds, the second weighed 2250, \.Yi^\.\ta^'^^\^^$i.^©t.^' 

14 



/ 
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the fourth weighed 2310, the fifth weighed 2330. What 
was the. entire weight ? And how many tons of 2000 
pounds each? j^^ ^ 11186 pounds. 

' C 5-593 tons. 

10. A person engages to build 100 rods, and 10 feet of 
stone fence. At one time he builds 17 rods, 5 feet ; at an- 
other time he builds 37 rods, 15 feet. How much still le- 
mains to be built ? Ahs. 45 rods, 6^ feet. 

1 1. How much cloth in three pieces, measuring as fol- 
lows : first piece 37 yards, 3 quarters, 1 nail ; second piece 
41 y^rds, 1^ Flemish Ells ;, third piece 43 yards, 1^ English 
Ells? Ans. I2iy ds. 3<^. Ina. 

12. Bought 3 loads of wood; the first was 8 feet long, 
4 feet wide, and 3 feet high ; the second was 7 feet long, 
4 feet wide, and 2 feet high ; the third was 9 feet long, 3 
feet wide, and 3 feet high. How many solid feet in the 
whole ? How many cord feet, and how many cords ? 

233 cubic feet. 

An8.'{ 14 cord feet, 9 cubic feet. 

1 cord, 6 cord feet, 9 cubic feet. 



MULTIPLICATION OF DENOMINATE NUMBERS. 

89. If we wish to multiply ^^13 5^. lOd by 5, we pro- 
ved as follows : 

First, we say 5 times lOd. is 50rf., which 
equals 4^ . and 2d. ; we set down the 2d, and 
reserve the 4^. to carry into the next column. 
We then say 5 times 5s. equals 25^., to 
which adding the 4^. we have 29^., which 



OPERATION. 

£ s. d. 

13 5 10 
5 

56 9 2 



MULTIPLICATION OF DENOMINATE NUMBERS: Igg 

equals £1 9s. ; we set down the 9*. and reserve the £\ 
to cany to the next denomination, finally, we say 5 times 
i?13 is jC65, to which adding the i?l, we have ^66 ; this 
being the highest denomination, we set it down, entire. 
Hence this general 



RULE. 

,* 

Set the multiplier under the lowest denomination of the 

/ plicand, and draw aline below it. 

'. Multiply the number in the lowest denomination by 

nultiplier ; divide the product by the number expressing 

many it takes of such denomination to make one of the 

t higher. Write the remainder under the number multi- 

grtAcd^ and reserve the guotient. Then multiply the number 

in the next higher denomination by the multiplier^ and to the 

product add the reserved quotient. Divide as before^ writing 

down the remainder^ and carrying the quotient. 

III. Priced in like manner to the highest denomination^ 
cf which the entire product must be set down. 

In Multiplication of Denominate Numben, where do you wt the multiplier. 
Wkieh denominate value do you fint multiply % After finding in the product the 
■ombe - of units of next higher order and also what remains, where do you place the 
Mmainder 1 an« what do you do with the units of next superior order) Repeat tfai 
Hit«ftlieRn.a. 





EXA1IFI.E& 


£ ». d. 


(2.) 
ewU qr. lb, ox» dr. 


10 10 10 
3 


8 2 4 5 

r. ^ 



31 12 6 2 8 \^ ^ V^ 
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3. In 3 hog'sheads of sugar, each containing lOetd 
Bgr, 5lb.j how many hundred weight? 

Ans. d2ewt Iqr, I5lb, 

4. How much cloth will it take for 7 suits of clothes, 
if each suit require 7 yd, 3qr, \na.7 

Ans. Biyd. 2qr, Zna. 

5. How much wood can a horse draw ic 13 loads, if he 
draw IC. 19iSf./^. at each load? Ans, 14 C. 1195./^ 

6. How long will it take a man to saw 6 cords of wood, 
if he employ 7Ar. 30m. A5sec, to saw one cord, allowing 
10 working hours for each, day? 

Ans, Ada, 5hr. 4m. SOsec. 

7. The circumference of a wheel is 15 feet 2 inches. 
What distance will this wheel measure on the ground, if 
it is rolled over 365 times? Ans, Imi, 255 ft. 10m. 

8. Allowing the year to consist accurately of 365 days, 
6 hours, 48 minutes, 49-J- seconds, what will be the true 
length of 1843 years? Ans. 67SHlda. lOkr, 44m. 2Sisec. 

When the multiplier is a composite niunbop:, we may, 
as in simple numbers, multiply successively by the com- 
ponent parts. 

9. What will d5cwt. of cheese cost, at I5s. 6d. per 
hundred weight ? 

OPERATION. 

£ s, d. 
* 15 6 cost of \ewt. 
5 

3 17 6 cost of 5ewt. 
7 X7 



27 2 6 cost of 35cu;^ 
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10. How much brandy in 84/>t., each containing l2Sgal 
%gt IpL 3gi.l Ans. 10812^<i2. iqt. \pt 

11. In 21 loads of wood, each IC. IC.fL, how majdy 
coids? Ans. 23 C. 50./^ 

12. Suppose the piston rod of a steam engine to<mov6 
hft, 4tii. 1 b^ c. at each stroke. Through what distance wil 

it move in making 1000 strokes? Ans. 3361/<. Un.. b.c, 

13. Bought as follows : 
Ih. 

18 of green tea, at 

12 of raisins, ; " 

27 of loaf sugar, *f 

15 of English currants, '^ 
14 of citron, " 

What is the amount of the whole purchase ? 

Ans. £\7 ns. 3 J. 

14. What is the amount of the following bill of goo^ ? 

£ s, d. 



s. 
12 


d. v 
3 per pound. 


1 


2 « 


1 


A U U 


2 


3 « a 


3 


6 « " 



15 yards 


of broadcloth, at 


1 3 


6 per yawl 


12 « 


« silk, « 


18 


3 " " 


20 « 


** calico, " 


1 


9 « « •t' 


24 « 


* sheeting, ** 


1 


3 « a 


22 « 


^ muslin, **' 


3 


4 *« tt 


< 




Ans. 


£36 g^. IC 

• 






• ■•• • 



DIVISION OP DENOMINATE NUMBERS. 

86« Let it be required to divide i€100 10^. 3d. equa 
%inong 17men., 14* 
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EXPLANATION. 

First, we say 17 in dGlOO, is 
contained 5 times and JE^ 16 re- 
maining ; and since these JEri5, 
as well as the 10^., are yet to be 
divided among the 17 men, we 
reduce the pounds to shillings, 
and add the 1(3^., making 310^. ; 
we find 17 to be contained 18 
times in 310*. with 4*. remain- 
der. We reduce the As. to 
pence, and add the 3(f., making 
51(2., which divided among the 
17 men, gives 3d. each. 



OPERATION. 

17)jeiOO 10*. Zi 
85 

15 
20 



17)310(18*. 
17_ 

140 
136 

4 
12 



17)51 (3d. 
51 

Collecting, we 
£5 18*. 3(2. 



Note.— We do not divide 100 pounds by 17 men, wMch 
possible ; but we separate jSIOO into 17 equal parts. Each 
expressed by the quotient, and contains £5, (Art. 64. Note 

Or, adhering to the general definition of Division, (Art. S 
Art. 64,) we suppose a pound set apart for each man, an 
find how many times £11, the number thus set apart, is cox 
in XlOO; the quotient will be an abstract number. The ; 
will, of course, be as many pounds to each man as there are ] 
of ^17 in XlOO; that is, as there are units in the quotient 

Had the divisor been one of the nine digits, the work migl 
been performed by Short Division, 

We therefore have this general 



RULE. 



/. Place the divisor on the left of the dividend, as it 
pie Division. Begin at the left-hand and divide the n 
of the highest denomination by the divisor. • Reduce i 



DIVISION OP DENOMINATE NUMBERS). 1^ 

linder^ if any, to the next lower denomination, to which add 
9 number of the dividend eoq^ressing that denominoHan^ 
d then divide the sum by the divis^. 
II. Proceed in the same way for all the denominations. If 
ere is a remainder after the last division, place it over the 
visor, and annex it tn a fractional form to the quotient, 'Each 
\otient will be of the same denomination as its dividend. 

laving placed the diviior u in Simple Division, how do you proceed ? Whan, ll 
iiing any particular denomination, there ii a remainder, how do you ditpoee of ill 
vhat denomination will the respective quotients be ? 

EXAMPLES. 





(!•) 




(2) 








yd. 


qr. na. cwt 


qr. 


lb. 


oz. 


dr. 




7)25 


3 1 9)27 


3 


26 


13 


9 




3 


2 3 3 

(3.) 
lb, oz. pwt. 





12 


5 


1 






13)10 8 16 


3(0lb.9oz.lSpwt. 


H^gr. 




12 










\ 




U)l2S{9oz. 














117 














11 












• 


20 












. 


I3)236(l8pw<. 














13 














106 














104 














2 










• 




24 














I8)51(3i|^. 














39 














12 remam&«t 


• 
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mi, far, rd. yd. ft,fni,Jur, rd, yd.fi m 

23)100 4 30 U 2(4 2 39 3 7^ 
92 

8 
8 



23)68(2ywr. 
46 

22 

40 



23)910(39fd. 
69_ 

220 
207 

"T3 
5i 



23)73 (3ycf. 
- 69 

4 
3 



23)l4(0yi. 
12 

23)168( l^in, 
(t61 

7 remainder. 

5. Divide X^tuns 2hhd. \7gal 2pt. by 67. 

Ans. Z9galj6pt 

6. Divide 51 A. IR. UP. by 61. Ans. I A. OR IP. 

7. Divide Agal. 2qt. by 144 Ans. Igi, 

8. Divide i:il3 13*. id by 31. Ans. £3 Ids. id., 



DIVISION OF DBNOMINATB NUMBERS. 

,9.. Diyide ^TdlUda. 9hr. 5Bm. 24see. by 1843.. 

Ans, 365I&I. 5^^ 48m. 48Me. 

la Divide Imi. 255/^. lOtn. by 365. Ans, 15 ft. 2in. 
, When the divisor is a composke number, we may divide 
by the factors of the number successively. 

11. Bought 15 sheep for £5 I2s, 6. How much did ons' 
iheepcost? 

FIRST OPERATION. SECOND OPERATION. 

£ s. d. £ s. d, 

3)5 12 6 cost of 15 sheep. 5)5 12 6 cost of 15 sheep. 

5)1 17 6 cost of 5 sheep. 3)1 2 6 cost of 3 sjieep. 

7 6 cost of 1 sheep. 7 6 cost of 1 sheep. 

From this example, we see that it makes no difference 
which factor is first used. 

12. Ii24iyds. of cloth cost £\B 6^., how much is that 
per yard % , Ans, lbs. 8d 

13. From i^ piece of cloth containing \2^yds, iqr,^ a 
tailor made 18 cDats^ which took one third of the whole 
piece. Hqw many yards did each coat contain ? 

Ans, 2yds, Iqr, 2n€L 

87« QTJESTioNS mvoLvma the fqur precedino rxtles. 

1. Twenty-four men agree to construct Imi, I fur, 2Ard 
of road ; after completing \ of it, they <employ 8 more men 
What distance does each man construct before and aftet 
the 8 men were employed? ^ ( \^rd. before. 

* \ I fur, 2Qrd, after. 

2. A silversmith has seven tea-pots, each weighing lib. 
Boer. I3pwt, llgr. What is the whole weight? 

Ans. W), \o%. V^-pujt.^^* 
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3. A farmer has 1000 bushels of apples, which h^ pati 
into 860 barrels. How many does each barrel hold ? 

Ans. 2bu, 3pk. ^qt. 

4. If it require 1 sheet of paper to print 24 pages of a 
book, how many reams, allowing 18 quires to the ream 
will it take to print 3000 copies, of 250 pages each ? 

Ans, 72 reams, 6 quires, 2 sheeta 

5. An estate worth i^2570 is to be divided as follows: 
the widow has one third of the whole, the remainder is to 
be divided equally between seven children. How much 
does the widow receive, and how much does each child 
have? ^^ ( The widow has £S56 Ids. id. 

"*' I Each child has i:244 \5s. 2d. 3f/or. 

6. Divide 100 acres, 3 roods, 8 rods of land, between four 
persons. A, B, C, and D, so that A shall have one sixth 
of the whole, B one fourth of the remtiinder, C one third 
of what then remains, and D the rest. How much does 
each one have ? ^ 

fA had 16 A. 3R. 8P. 
B had 21 0. 
C had 21 0. 
D had 42 0. 

7. A, B, C, and D, having I3cwt, Iqr. 4/6. of sugai^ 
they agree to divide it as follows ; A is to have one half 
of the whole, B is to have one third of the remainder, C is 
to have one fourth of what then remains, and D is to taks 
what is left. What were their respective portions 9 

PA had 6ewt. 2qr. 16/*. 
^^jBhad2 24. 



Ans.-i 






C had 1 12. 
D had 3 1 8. 



DBNOMINATE FAACTION8. |^7 

8^ What is the weight of the following coins: 10 
guineas, each weighing, 5 pwt. 9^ grains ; 7 sovereignSi 
each weighing 1 pwt 8} grains? 

Ans. ^oz, 3pwt S}gr. of gold. 
9* What is the wei^t of 13 crowns, each weighing 
18 pwt. 4^ grains ; 14 shillings, each weighihg 3 pwtr 
15A gr. ; 9 sixpences, each weighing 1 pwt. 19t^ gr. 9 

Ans. lib, 3oz. 3pwt. 15-^gr, of silver. 

10. In one eagle there is 232i^ grains of pure gold, 
12iV gniins of silver, and 12iV grains of copper, and the 
same proportions of gold, silver and copper, from all other 
American gold coin. In 10 eagles, 7 half eagles, 5 quarter- 
eagles, how many grains of gold, silver and copper? 

i 3424-95 gr. of gold. 
190-275 gr. of silver. 
190-275^. of copper. 

11. One pound of pure gold is sufficient for how many 
dollars of gold coin, if it require 23*22 grains for one 
dollar? Ans. 248062 dollars. 

12. One pound of pure silver is sufficient for how many 
dollars of silver coin, if it require 371*25 grains for one 
dollar? Anj. 15*515 dollars. 



DENOMINATE FRACTIONS. / 

88* Under Art. 64, we defined a denominate num- 
ber as one whose unit has reference to a particular thing. 
For a similar reason, a denominate fraction is a part of a 
unit having reference to a particular thing. Thus, J of 
a yard is a denominate fraction, expressing a !^act <^C \.\!kSb 
particular unit one yard ; f of a poMtv^^L \% ^^^ ^ ^^^asso^- 
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Hate liBCtioxiy expressing a part of the particular iimt one 
poond. 

We know (by Art. 80,) that denominate numben 
may be changed or reduced from one denomination to 
another without alteiing their values; By a sim&f 
method may denominate fractions be reduced from one 
denomination to another. 

Wfcat have we already defined a denominate number to be t What ie a dsDoat 
Bate fraction 7 Give tome ezamplef. May denominate fracUom be changed ftom 
one name to another without altering their values ? 



REDUCTION OP DENOMINATE FRACTIONS. 

89* BvFFosE we wish to reduce ^^ of a pound ster 
Ung to an equivalent fraction of a far(hing, we proceed as 
follows : since there are 20 shilHngs in a poimd, -^ of a 
pound is the same as 20 times -^ of a shilling ; and this 
is the same as 12 times 20 times -^ of a penny; which, 
in turn, is 4 times 12 times 20 times -^ of a farthing. 
That is, ^TT of a pound sterHngrz^^ of ^ of Ji^ of f of 
a farthing =, by calculation, to f of a farthing. 

Agaii', let us reduce f of a farthing to a fraction of a 
pound sterling. In this case, we reverse the preceding 
process, and instead of multipljring, divide by the same 
fractions ; or what is the same thing, take the reciprocals 
of the fractions, (Art. 47,) and multiply. 

Thus f of a farthing=f of J of ^ of ^ of a pound 
«terlmg=yY\nr ^^ * pound sterling. 

1 . Reduce f of an inch to the fraction of a mile. 

The increase of denominate- value between the inch , : 
and the mile, is for the foot 12 times the inch, for the rod 
16^ or ^ times the foot, for the furlong 40 times the rod, . 

'i 
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and for the mile 8 times the furlong. Therefore a com- 
pound fraction representing what part of a mile an inch ii^, 
would be -f-V of ( 1 -f-^= )-gV of tV of j. So that the ffflfe^^; 
tion -f'of an inch, which is to be changed to the fracti6n' - 
of a mile, must be multiplied by the compotmd fraction 
just obtained. Consequently we have 

s f . t > r ^ 1 1. 1 - ., 

— of an inch=:-x-TX-~x — X-= of a mile. 

8 8 jr)i 83 40 8 168960 

If th^ question had been the reduction of -f of a mile »o 
the fraction of an inch, tha fraction would have been 

3 - .; 3 12 /16i \33 40 8 ««^^^ .^ 
-- of a mile=-x — xl — ^=1— X — x -=23760 m. 

8 8 1 V 1 /2 1 1 

From what has been done we may deduce this 

RULE. 

/. When the given frcustion is to be reduced to a higher 
denomination^ multiply it by a compound fraction^ whose terms 
are the reciprocals of the numbers that indicate the increase 
in value of a unit of the successive defwrninations induded 
between the denomination of the given fraction and the one 
to which it is to be reduced. 

IL Wh&n the given fraction is to be reduced to a lower 
denomination, multiply it by a compound fraction, whose 
terms have units for their denominators, and for numerators 
the numbers that indicate the decrease in value of a unit of 
the successive denominations included between the denomina- 
tion of the given fraction and the one to which it is to be 
reduced, 

EXAMPLES. 

2. Reduce Trfrff of a day to the fraction o^ ^ %^^^\A. 

15 
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In this example, the decrease in value of a unit of the 
flUQpessive denominations between a solar daj and a 
8ec{!^d, are 24 (hours,) 60 (minutes,) and 60 (seconds.) 
Hence the compound fraction will be -^ of ^ of -Vj 
which, multiplied by tl^e given fraction becomes 

3 24 60 60 

X — X — X— . o 



11520 1 1 1 
Cancelling, successively, 60 and 24, factors common txi 
numerator and denominator, we have first 

3 24 00 60 , 3 U 00 60 

X — X — X — ; then-— - X — X — X— . 



iXm 111 XX$U 1 1 1 

192 xn 

8 
Finally, cancelling the factor 4, which is common lo 
the numerator 60, and the denominator 8, we have 

15 

3 U 00 00 46 . , 

X— X— X— =— of a second. 



XXm 1 112 

m 



2 

We have beer particular to give the complete Vrork of 
cancelling in these examples, by writing down the whole 
work at the successive stages of operation. In practice, 
the expression need not be written more than once. With 
a little practice the pupil will be able to strike out the 
common factors with accuracy and despatch. 

Reduce xsW o^ ^ pip© of wine to an equivalent frac- 
tion of a gill. 
^ In this example, the successive deno.'ninate values be- 
tween a pipe and a gill are 2 hogsheads, 63 gallons, 4 
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quarts, 2 pints and 4 gills ; therefore, our compound frac- 
tion is f of ^ of + of f of f , which, multiplied by the 
given fraction, becomes ttPst of f of ^^f f of f of f ; this 
becoines, after cancelling like factors, 1 gill. 
4. Reduce -H-J- of a yard to a fraction of a mile. 

Ans, nVir- 
5 Reduce ff of a gill to the fraction of a gallon. 

Ans, xfr* 

6. Reduce fff of a pound to the fraction of a tpn. 

7. Reduce -I of a mile to the fraction of a foot. 

Ans. 1760 feet. 

8. Reduce ^ of -|- of f of a yard to the fraction of a 
mile. Ans. a^ }e o- 

9. Reduce -J- of i of -H of a gallon to the fraction of a 
gill. Ans. f. 

10. Reduce f of i^ of a hogshead of wine to the fraction 
of a gill. Ans. -^^^=697+. 

1 1. Reduce ^ of f of 4)- yards Ui the fraction of an inch. 

Aiw.-ata=34t. 

12. Reduce -f of -^ of a farthing to the^ fraction of a 
shilling. Ans, 4 in . 

13. Reduce -^ of an ounce to the fraction of a pound 
ayoirdupois. Ans. rK* 

14. Reduce f of i of 1 rod to the fraction of an inch, 
of a foot, and of a yard. r-HP= 129+f inches. 

» Ans.} Vi*= lOff feet. 

L W- 3ff yards. 

15. Reduce -j^ of f of I hour to the fraction of a month 
at 30 days, and to the fraction of a year of 365 days. 

Ans. \ ''"^ ^^ ^ month. 
Tdhnr of a year. 
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90« To find what fractional part one quantity is of an- 
other of the same kind, but of different denominations. 

Suppose we wish to know what part of 1 yard, 2 feet 3 
inches is. We reduce 1 yard to inches, which gives 1 
yard =36 inches ; we also reduce 2 feet 3 inches to inches, 
which gives 2 feet 3 inches =27 inches. Now, it is ob 
vious that 2 feet 3 inches is the same part of a yard that 
27 is of 36, which is •fi=f . 

Hence, we deduce this 

RULE. 

Reduce the given quantities to the lowest aenomination 
mentioned in either. Then take the number which expresses 
the quantity of which the other is to be the fractional part^ 
for a denominator^ and the other number for a numerator, 
and the fraction thus formed will denote the fractional part 
sought, 

EXAMPLES. 

1. What part of £Z is. \d. is 2s, 6d. ? 

In this example, the quantities, when reduced, become 
£3 As. 1(/.=769J.; and 2s. 6rf.=30df. ; therefore, ^^r « 
the fractional part which 2^. 6(2. is of ^3 4^. \d. 

2. What part of 3 miles, 40 rods, is 27 feet 9 inches ? 

Ans. -jinnnr* 
3 What part of a day is 1:7 minutes 4 seconds % 

4. What part of 0700 is $6'30 ? Ans. -^t. 

5. What fractional part of 2 hogsheads is 3 pints? 

Ans, ifffT* 

6. What part of $3 is 2i cents? Ans -^b. 

7. What part of 10 shillings, 8 pence, is 3 shillings 
1 penny ? Ans. -f^ 



\ 
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8. What part of 100 acres is 63 acres, 2 roods, 7 rods of 
land? ^ Ans. mU- 

9. In the Eagle there are 232-J- grains of pure gold, and 
12tV grains of silver, and the same quantity of copper. 
The silver ajid copper is each what part, by weight, of the 
gold 7 And the silver and copper togethei is what part 
of the gold ? r Silver and copper are each 

A J 1^ of the gold. Silver 
I and copper together are 
. i of the gold. 

10. In the United States standard silver coin of one dol- 
lar, there are 371-}- grains of pure silver, and 41-}- grains of 
copper. What fractional part is the copper of the silver ? 

Ans. -J-. 

11. The silver in standard gold coin is what part of the 
silver in the same value of standard silver coin ? 

Ans. T{1*At« 

12. The pound Troy contains 5760 grains, the pound 
Avoirdupois contains 7000 grains. A pound Troy is what 
part of a pound Avoirdupois ? Ans. H^. 

13. The imperial gallon contains 277} cubic inches, 
nearly ; the old wine gallon contains 231. What part of 
the imperial gallon is the oldwine gallon ? Ans. -f^, 

14. The solar year is 365 days, 5 hours, 48 minutes, 48 
seconds. By what part of a day does this exceed 365 
days ? Ans. J^|f . 

01 • To reduce a fraction of any given denomination to 
vhole denominate numbers. 

Suppose we wish to know the value of -f of a yard ; we 
know that -f of a yard equals f of + of a (iuarter=f of a 
quajteripl quarter+-J of a quartet. TYv^ \ qI ^ ^s^^saxva. 

majr he considered as a remaindei. 

15* 
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Again, -j^ of a quarter equals i}- of -f* of a nail =2 nails 
Therefore, f of a yard equals 1 quarter and 2 nails. 
Hence, we deduce this 

RULE 

Multiply the numerator hy the number expressing hom 
many of the next lower denomination make one of the denont 
kiation of the fraction, and divide the product by the denont 
inator; multiply the remainder, if any, by the number express- 
ing how many of the next lower denomination make one of 
that remainder, and again divide the product by the denom- 
inator; continue this process until there is no remainder, or 
until we reach the lowest denominate value. The successive 
quotients will form the whole denominate numbers required. 

EXAMPLES. 

1. What is the value of -ft- of an hour? 
In this . example, t^ of an hour equal -fy of ^' of a 

minute, equals 12 minutes. ^ 

2. What is the value of f of 1 yard? ^| 

Ans, 1 quarter, 2f nstils. | 

3. What is the value of J of f of 1 mile ? 

Ans. 1 furlong, 20 rods. j 

4. What is the value of f of f of 1 cwt. ? 

Ans. 1 quarter, 12 pounda 
5 What is the value of | of 14 miles, 6 furlongs ? 

Ans. 2 miles, 3 furlongs, 26 rods, 1 1 feet 

6. What isf the value of -J- of f of 2 days of 24 houn 
each ? Ans. 9 hours, 36 minutes. 

7. What is the value of -J- of -f of -ft- of an hour? 

Ans. 5 minutes, 37-}- seconds. 



i 
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8. What is the value of ^^ of a solar day ? 

Ans. 5h. 48m. ASsec, 

9. What is the value of -f-ft of a pound Avoirdupois 1 

Ans. 13o0. 2^dr. 

10. What is the value of iV of a bushel? Ans. S-J- quarts. 

11. What is the value of VV of a year of 365 days 1 

Ans. 30 days. 

12. What is the value of -J- of f of i of an acre? 

Ans. 25 rods. 



ADDITION OP DENOMINATE FRACTIONS. 

93* So long as fractions are of difierent denominate 
values, they cannot be added, any more than integers can 
of difierent denominate values. Hence, before peeking to 
add, it is necessary to reduce them to the same denomina- 
tion, then, to a common denominator, and apply the rule 
under Art. 43* 

What b the Rule for the Addition of Denominate Fraction* 1 

EXAMFLEb. 

L Add -J- of a shilling to -J- of a pound. 

I. -J of a shilling equals -J- of ^ of a pound :!:=TNtt^ ^ 
pound, which added to ■}• of a pound =TWr of a powid, 
gives -i»^=-|^ of a pound for the sum. 

II. •}■ of a pound =■}• of -^ of a shilling =5 shillings, 
which, added to -J- of a shilling, gives 5i=-V of a shilling 
for the sum. 



J 



/ 
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If our work is right, these two results ought to be pf the 
same value, that is, -J^ of a pound must equal 5-^ shillings. 

We know that -J^ of a pound =-i^ of -^ of a shilling— 
V" of a shilling. 

2. Add + of a yard, f of a foot, and -f- of a mile. 
These fractions, before adding, might be reduced to frao 

tions of a yard, or of a foot, or of a mile, or of any of the 
denominate values of Long Measure. But a better way 
would be to reduce each to its integral denominate value, by 
Rule imder Art. 91 • 

Thus : -^ of a yard= |^ of f of a foot= 1 foot. 

f of a foot=-f- of "^ of an inch = 10 inches, 
f of a mile=f of -f- of a furlong =3 furlongs 
Therefore, the sum is 3 furlongs, 1 foot, 10 inches. 

3. Add -J of a week, -J- of a day, ■} of an hour. 

■J of a week=^ of f of a day=3-J days =3 days+^t o^ 
V" of an hour =3 days, 12 hours. 
} of a day =-J- of -V" hour = 4 hours. 
j- of an hour = J of ^ of a minute = 15 minutes. 
Hence, the sum is 3 days, 16 hours, 15 minutes, 

4. Add -J- of a year, f of a week, iV o^ 9- day, together i 

Ans. 75da. 2hr, 

5. What is the sum of -J of a cwt.^ + of a qr., i of &l5.i 

Ans. 2qr, 9lb. 9oz. 5^r. 

6. What is the sum of tV of a bushel, ^ of a peck, jt oi 
a quart? Ans. 5-^t. 

JT. What is the sum of tV of a yard, and -J^ of a foot ? 
^ Ans. 7i inches. 

8, What is the siun of f of a week, + of a day, and i 
of an hour? Ans. ida. 2lhr. Sm. 

9; What is the simi of f of a bushel, + of a peck, and 
f of a quart ? Ans. dpk. Oqt. Ofpt. 
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SUBTRACTION OF DENOMINATE FRACTIONS. 

93* As in Addition, the fractions must be first reduced 
to the same denomination ; afterwards they must be 
brought to a common denominator, and then the work 
may be completed, by Rule under Art. 44« 

What is the Role for the Snbtraction of DenomiDate Fractiocc. 

EXAMPLES. 

1. From -J- of a pound subtract i- of a shilling. 

1. -J of a £=-i- of -^ of a shilling=f of a shilling. 

Therefore, ■t--i=-H— A=+o- So that the diffeienca 
is -ff of a shilling =^^ of a shilling. 

II. I of a shilling=:i of ^V of a poimd= ^^o ^^ * pound. 

And i-^^-=^V(r-^§ir=/(nr- So that the difference 
is ^'A. of a pound=j*/7 of -V- of d shilling=-fj of a shil- 
ling, as before. 

2. From f of a day subtract \ of a minute. 
f of a dayz=-| of -^ of an hour=9 hoius. 

•J- of a minute =j cf -V of a second = 12 seconds. 
Henee, From 9Ar. Om. ^sec. 
Take 12 

Difference 8 59 48 

3. From | of f of 15 yards of cloth, subtract | of i^ of 
(me quarter. 

I of f of 15 yards=:5 yards. 

I of y'j of one quarter=| of ^^ of f of a nail=^ of •. 
nail. 
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yd. qr» no. 
Hence, From 5 

. Take Oy»y 

Difference', 4 3 3}^ 

4. From 4 of 5 acres of land, subtract ^ of 3 roods. 

Ans. 2R. 4fP. 

5. From -f of an ounce,' take f of a pennyweight. 

Ans, 7pwL I5gr, 

6. From ^ of a hogshead, take -} of a quart. 

Ans. 6gal 3qt fpt. 

04t« EXERCISES. IN DENOMINATE FRACTIONS. 

1. A person gave 4 of a pound for a hat, ^^ of a shilling 
for some thread, and ■}- of a penny for a needle. What 
did he pay for all ? Ans. 3s. 2cL S^far, 

2. What is the value of -J- of a week, -J of a day, and -J 
of a minute ? Ans. 3da, 20hr. i5sec. 

3. What is the value of •} of a pound, •}■ of an ounce, 
and + of a pennyweight, Troy? Ans. 2oz. ISpwt. 3fgr. 

4. K 4^ pounds of sugar cost 43^ cents, how much is 
it per pound? Ans. 10 cents. 

5. If I pay $404 for 8f bushels of apples, how much 
lo I give per bushel? Ajis. 46^ cents. 

6. Four persons. A, B, C, and D, own a ship, of which 
A owns 4 of f of the whole ; B owns -J of •} as much a« 
A"; C owns -f as much as B ; and D owns the temaindet 
What are the respective parts owned by each ? 

'A owned -ffy' 

Id « «f 
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> V 

7. From i^ of f of a daj of 24 hours, take of i of IJ 
hour. Ans. 8 A. 30m. 

8. To f of 4+ days of 24 hours each, add i of i of 3^ 
hours. Ans, 3d, 9d, l\m,40sec. 

9. A certain sum of money is to be divided bJBtween 4 
persons, in such a manner that the first shall have | of it, 
the second j^, the third ^, and the fourth the remainder, 
which is $28. What is the sum 1 

i+i+j=i, which wants just I of being the whole; 
hence, the fourth one had ^ of the whole. Consequently, 
$28 is ^ of the whole, and the whole is $28x4 =$112. 

10. A received -J- of a legacy, B [^, and C the remain- 
der. Now it is found that A had $80 more than B. How 
much did each receive? 

^-— A = i^- Hence, $80 was iV of the whole legacy ; 
the legacy was therefore $80 x 15=$1200. 

Hence. A had i of $i200=$200. 

Bhad-iVof $1200=$120. 
C had the remainder =880. 

Proof, $1^00. - 
i 1. Eight detachments of artillery di^aded 4608 cannon 
balls in the following manner : The first took 72 and i of 
the remainder; the second took 144 and ^ of the remainder ; 
the third look 216 and i of the remainder ; the fourth took 
288 and j of the remainder. The balance was equally 
divided among the remaining four detachments. How 
many balls did each detachment receive ? 

Ans, Each received 576 balls, 
.2. Five persons divide 100 pounds of sugar as follows 
The first takes | of f of the whole ; the second takes ^ 
of ^ of the remainder ; the third takes ^ of 'f of the re- 
mainder; the fourth takes ^ o^ \ ^1 \Jcifc \5BCK«s^:^iss^\ 
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and the fifth had what was left. How much did eacli 

receive 1 

lb. lb. lb. oz. dr 

'The 1st had tV^^ of 100=A of 100= 10 11 6f 

« 2d had tWW of 100=ii¥r of 100=11 2 9|. 

Ans.\ " 3d had T^WVof 100=tVs of 100=11 11 3. 

« 4thhadTi4W-oflOO=TiWff of 100 = 12 7 3i 

" Sthhad^ftJ^of 100=iiH of 100=531544. 



TUIQAR FRACTIONS REDUCED TO DECIMALS. 

9S. To change a vulgar fraction into an equivalent 
decimal fraction. 

Let us endeavor to change f into an equivalent deci- 
mal fraction. 

This fraction is the same as -f of a unit ; and as 10 
tenths make a unit, the fraction is the same as -f of -V^ of 
a tdnth,=3 tenths +f of a tenth. Again, -f of a tenth is 
the same as f of -^ of one hundredth, =7 hundredths + -I 
of one hundredth. But ^ of one hundredth is the same as 
^ of -V- of one thousandth, =5 thousandths. Therefore -f 
of a unit =3 tenths, 7 hundredths, and 5 thousandths, or 
as usually written, -1= 0*375. 

Hence we deduaB this 

m 

RULE. 

Annex a cipher to the numerator, and then divide by the 
denominator. If the dividend will not contain the divisor, 
write in the quotient and annex another cipher, and then 
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divide ; io the remainder annex another cipher , and again 
divide by the denominator; and so continue to do until 
there is no remainder ^ or until as many decimal figures have 
been obtained as may be desired. The quotient will be the 
deeima* fraction required. 

NoTS^ — It will be seen that this rule bears a close analogy to 
role under Art. 91, as it ought; since the vaAies of the succes- 
sive figures in a decimal fraction decrease in a tenfold ratio. 

EXAHFLKS 

1. What decimal fraction is equivalent to tV^ 

16)100(00625 
96 

40 
32 

80 
80 

2. Wha* iecimal is equivalent tOi^? 

Ans. 005555, &c. 

3. What decimal is equivalent to -gV ? Ans. 005. 

4. What decimal is equivalent to tjV? Ans. 0-04. 

5. What decimal if equivalent to -J-? 

Ans. 0-3333, &c. 

6 What decimal is equivalent to ^-^ 

Aiw. 0142857, &c, 

7 What decimal is equivalent to iH- ^ 

Ans. 0-0909, &c, 
8. What decimal is equivalent to 1*5 ? 

Ans. 076923^ &<!». 
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.9. What decimal is equivalent to iV? 

Ans, 00688235, 

10. Change f into eoi equivalent decimal Ans, C 

11. Change ■} into an equivalent decimal. 

Ans. 0'6666, 

12. Change f into an equivalent decimal. Ans, 

13. Change f into an equivalent decimal. 

Ans, 0-8333, 

14. Change f ii^to an equivalent decimal. 

Ans, 0-5714285, 

15. Change -f^ into eoi equivalent decimal. 

Ans, 0*5 

16. Change f into an equivalent decimal. Ans, 0- 

17. Change H into an equivalent decimal. Ans, ( 

18. Change ff into an equivalent decimal. Ans, ( 

19. Change \\ into an equivalent decimal. 

Ans, 0-9285714283 

In the foregoing process of converting a vulgar i 
into an equivalent decimal fraction, we continue to 
ciphers to the remainders, and to divide by the den 
tor of the vulgar fraction ; hence, whenever we ol 
remainder like one thaf has previously occurred, tl 
decimal figures will commence a repetition. And 
remainder can exceed or equal the divisor or denoi 
of the ^nilgar fraction, the whole number of diflfei 
maindcrs cannot exceed the number of units in the 
inator less one ; consequently, when the decimal 
do not terminate, they must recur in periods whos 
ber of places canjnot exceed the number of units \\ 
in the denominator of the equivalent vulgar fractio 
Decimals which recur in this way, are called re^ 
When the period begins with the first decimal fi 
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is called a simple repetend. But when other decimal 
figures occur before the period commences, it is called a 
compound repetend, 

A repetend is distinguished from ordinary decimals by a 
period or dot placed over the first and last figure of th€ 
circulating period. 

96« The following vulgar fractions give simple 
lep^'-ends : ^ 

+=0142857. 

i=o-i. 

Th-=009. 
tV=0076923. 
tV=005882352941 17647. 
TV=005263157894736842i. " 
3lV=0047619. 
^=00434782608695652 1 739 1 3. 

97 • The following ones give compoimd repetends : 

i=016. 
TSr=0083. 
-,V= 0-07 14285. 
tV=006. 

T^ffZzOOS. 

sV=0045. 
^=00416. 

96, Those simple repetends, which have as many 
terms, less one, as there are units in the denominator, we 
shall call perfect repetends. The following are soxoa ^1 
the perfect repetends : 



• 



V 
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f=:0i4285r. 
tV=0 05882352941 17647. 
TV=0-05263157894736842i. 
Vr=00434782608695652173913. 
^=0-6344827586206896551724137931. 

Note. — For some interesting properties of repdends^ see Highei 
Arithmetic. ^ 
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K A denominate decimal is a decimal fraction of a 
nnit of a particular kind. Thu^, 0*45 of a ;^, is a denom- 
inate deciilial, since the imit is ^1 ; for the same reason, 
0*25 of a foot is a denominate decimal, the imit being 1 
foot. 

What it a denominate deeimal 1 Give some examplet. 

CASE L 

To reduce denominate numbers of different denomiiia- 
tions to a decimal of a given denopiination. 

Let it be required to reduce 15^. 6d, Zfar. to the deci- 
mal of a £. 

I. 3/ar.=f(l.=0-75J. 

II. %d. Zfar. is therefore the same as 6'75d; if w« 

iivide this by 12, it will become 

6-75 

=0-6625*. 

12 



REDU9TI0N OF DENQMlJtf 4>TE DECIMALS. 185 

. DDL 16*. 6i. 3/af.=: 15-5625*. ; this* divided by 20, gives 

15-5625 , ' ^ 

^ -0-778125 of a £. 

20 

for the decimal sought. The work may be moxe^ con- 

ciselj done, as in the following 



OFERATION. 



4 

12 
2)0 



3/af. 



6-75J. 
15-5625*. 
0-778125 of a £. 



"EXPLANATION. 

"We placed the different denominations above each other, 
«o that the smallest denomination stood at the top ; we 
then supposed ciphers annexed to the 3 farthings, and 
divided by 4, since 4 farthings make one penny, and the 
quotient, which must be a decimal, we placed at the right 
of the 6d. ; we next divided 6-75(1. with ciphers annexed, by 
12, because 12Jpienc&:it)ake one shilling, and the quotient, 
which is also a decimal, we placed at the right of the 15*. ; 
finally, we divided' the 15-5625*. by 20, because^ 26 shil- 
lings make one pound. In dividing by 20, we cut off the 
dpher, and then divided by 2, observing to remove the deci- 
mal point one place to the left. 

We therefore have this 

RULE. 

' Phtee the different deruminations above each 0ther, 9o thai 

&te'hwest deiiomination may stand at thtt(m\ wmm^immiL^ 

16* 
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the top, annex ciphers, and divide each denomination by i 
number eocpressing how many of such denomination maki 
unit of the next higher denomination. The last qiwtient u 
be the decimal required. 

B«pMt thia RoIa. 

EXAMPLES. 

1. Reduce £S 5s, 2d, \qr. to the decimal of a <£ 



OPERATION. 



4 

12 
210 



1 



2-25 



51876 



8-25.9375 of a £. 



2. Reduce dqr, 2na. to the decimal of ajArd. 

OPERATION. 



4 
4 



2_ 

?5 



0-875 of a yard. 



8. Reduce Ift, 4tn. to the decimal of a yard. 



12 
3 



OPERATION. 



1-3333, &c 



0-4444, &c. of a yard. 



4. Reduce 3lb. 4oz. SpwL \gr, Troy, to the decimal ol 
pound, Ans. 3-36684027777, &c., of a », 
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5. Reduce 3 A. 30m. lOsee. to the decimal of a daj. 

Ans. 0145949074074, &c., of a day. 

6. Reduce <£3 5s. Od 2/ar. to the value of a £. 

Ans. £3-252083333, &«. 

7. Reduce 28 gallons of wine to the decimal of a hogs- 
head. Ans. 0-4444, &c., of a hogshead. 

8. Reduce 4 ^ 6^ to the decimal of a £. 

Ans. £0-2270833, &c 

9. Reduce 18^. 3f J. to the decimal of a £. 

"" Ans. £0-916625. 

10. Reduce 3 pecks, 5 quarts and 1 pint to the decimal 
of a bushel. Ans. 0-921875 of a bushel 

11. Reduce 11 Ay. 16m. ISsee. to the decimal of a day. 

Ans. 0-469618055, &c., of a day. 
12., Reduce 20 rods, 4 yards, 2 feet and 6 inches to the 
decimal of u furlong. 

Ans. 0*521969696, &c., of a furlong. 

13. Reduce 42i7i. S6sec. to the decimal of an hour. 

Ans, 0*71, of an hour. 

14. Reduce 30 days, 3 hours, 27 minutes, 30 seconds, tc 
the decimal of a year of 365-24224 days. 

Ans. 0-0827617, &c., of a year. 

15. Reduce 5Ar. 48i7i. 49-536^6<;. to the decimal of 9 
dayt Ans. 0-24224 of a day. 



CASE n. 

To find the proper value of denominate decimals. 
Find the value of 0-778125 of a £. 



I 
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OFEBATION. 



0-778125 of a £. 

20=:shillmg8 in £1. 

15-562500 of a Bhilling. 
12 =:pence in Ij. 

11250 
5625 

6-7500 of a pennjjr. 

4 r= farthings in 1 penny. 

3-00 farthings. 
Which gives 15^. 6d 3/ar. 

EXPLANATION. 

We first multiplied the decimal of a ;^ by 20, because 
20 shillings make 1 poimd ; pointing off by the rale for 
decimals, we found 15^. and 0-5625 of a shilling. Then 
we multiplied this decimal of a shilling bj 12, becsoise 12 
pence make 1 shilling ; pointing o£^ we found 6d, imd 0-75 
of a penny, which being multiplied by 4, because 4 fai- 
things make 1 penny, gave just 3 farthings. 

By carefully considering the above operation, we dedaoe 
this 

RULE. 

Multiply the decimal by the number expressing haw many 
of the next lower denomination make a unit of the ^nont 
ination of the decimal; point off by the usual rule for 
decimals ; multiply the decimal part, thus pointed off as 
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fare; and so ^continue to ike lowest denomination; the 
veral denominate values sought wiU appear at the left of 
9 dewnal point of the successive products, 

lepeat this Role, 

EXAMPLES 

1. What is the value of Q-9075 of an acre? 

OPERATION. 

0-9075 

4=:roodi3 in 1^. 

3-6300ii. * * 

40= :rbd8 in IR. 

25-2P. 



Ans. 3iL25-2P. 

2. What is the value of ^0- 125? Ans. 2s. 6d. 

3. What is the value of X0-66f ? Ans. I3s. 4d. 

4. What is the value of 0-375 of a hogshead of wine? 

Ans. 2dgal 2qt. ipt. 

5. What is the value of 0- 121212 of a year of 365 days ? 

Ans. Aida. bhr. 497n. 1*632^0C. 

6. What is the value of 0*3355 of a pound avoirdupois? 

Ans. 5oz. 5'S88dr. 

7. What is the value of 0-3322 of a ton ? 

Ans. 6cwt. 2qr. I6lb. 2'OASom. 

8. What is the value of 0-2525 of a mile ? 

Ans. 2fur. Ord. Ayd. \ft. 2-4tfi. 

9. What is the value of 0*345 of a £ ? 

16 
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10. What is the value of 0121212 of a day? 

A(is, 2hr. 54m. 32-7168wft 

11. What is the value of 0-3456 of a X ? 

> Ans. Qs, \0d. 3-776/flf. 

12. What is the value of 09875 of a JB ? 

Ans, I9s.9d. 
18. What is the value of 0-24224 of a solar day t 

Ans. 5hr. 48m. 49-536mc. 



DUODECIMALS. 



100. In decimals we have seen that the fi^uiei 
decrease in a tenfold ratio, from the left towards the 
right. 

In duodecimals, this decrement goes on in a twelvefold 
ratio. 

The difiercnt denominations are the foot (/) the prme^ 
or inch ('), the second {"), the third ('"), the fourth (""), 
the fifih ('""), and so on. 

Thus, 7/, 6', 3", 4'", 5"", is read 7 feet, 6 primes, 3 
seconds, 4 thirds, 5 fourths. 

The accents used to distinguish the denominations b^ 
low feet, are called indiees. 

Taking the foot for the unit, we have the following 
relations ^ 

r =-A of 1 foot. 

1" =T»ff of -rtr of 1 foot=x}T of 1 foot. 

1 " =ztV of tV of tV of 1 fo0t = T7VT of 1 foot. 

l""=-rtr of tV of -^ of tV of 1 foot= ftohr of 1 foot 

wC &C. &C. &4L 
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ADDITION AND SUBTRACTION OJ DUODECIMALS. 

lOl. Addition AND Subtraction of duodecimals, aiv 
performed like addition and subtraction uf other denom- 
inate numbers, remembering that 12 of any denomination 
make one of the next greater denomination. 



1b deeimab ly>w do fifUM deeraate from the left toward the ri|^t1 b dnodeoi- 
how do they deermM 1 What an the different denominatiom of buodeeinabt 
Vnnft are the aeeents eaOed which an and to diatinguiah the diffennt depomlnattom 
Wow tiM fitoC 1 How ia addition and luhlzaetion of duodecimals pacfonned 1 



(1.) (2.) 

17/ T 8" 365/ 1' 7" 9'* 

25/ 0' 2" 521/ 10' 10" 11'" 

30/ 10' 11" 605/ 8' 8" r" 

29/ 6' 6 " 731/ 3^ 0^' 8 

103/ V 3'' 2224/ 0' 3" 5 



tn 



Uf 



8. What is the sum of 3/ 6' 4", 8/ 3' 4", 9/ V 3", and 
.0/10' 10"? ^n*. 3 1/9' 9". 

4. What is the sum of 100/ 8' 8'', 135/ 0' 1", 65/ 9 
r\ 45/ 3' 3", and 200/ 6' 6" 1 Ans, 547/ 3' 8". 

(5.) ^ (6.) . 

From 87/ 3'. 4" 100/ 10' 10" 

Subtract 35/ 8' 9" 90/ 6' 3" 

Remainder 61/ 6' 7 " 10/ 4' 7" 

7. From 25/ 6' 6" subtract 18/9 10''. 

Ans, 6/ 8' 8^. 

8. From 100/ subtract 5?/: 2' 1". Ans, 41/ 9' 11". 
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MULTIPLICATION OF DUODECIMALS. 

103. Suppose we wish to multiply 14/ l^hj2f, 9 
we should proceed as follows : 

14/ 7' 
2/ 3 ' 

3/. r 9" 

29/2' 



.(_ » 



iliM. 32/: 9^ 9 ^^=32/:+-A of a foot+xfr o^ a foci. 

EXPLANATION. 

We begin on the right hand, and multiply- the multipb- 
cand through, first by the primes of the mtiltiplier, then 
by the feet of the multiplier, thus : 3' xT'=-ft X-ft=TVl 
of a foot, which is 21"= 1' 9" ; we write down the 9", and 
reserve the 1' for the next product ; again, 1 4/. x 3'= 14 x 
•ft^=^^ of a foot, which is 42' ; now adding in the 1', 
which was reserved from the last product, we have 43'= 
3/! 7', which we write down, thus finishing the first line 
of products. 

Again, we have 2/x7'=2x-i^=4|- of a foot, which 
is 14'= 1/2'; we write the 2' under the primes of the 
line above, and reserve the 1/ for the next product ; 2f, x 
14/! =28/1, to which, adding in the 1/ reserved from the 
last product, we have 29/, which we place undenldath 
,the feet of the line above, Taking the sum, we find ,32jf 
9' 9", for the answer. 

From the above we inf^r, that if^ we consider the inde9 
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of the feet to be 0, then the denomination of each product 
will be denoted by the sum of the indices of the factors, 

ThuB, fset by feet, produces feet ; feet by primes, pro- 
duces primes ; primes by primes, produces seconds, &c. 

Hence, to multiply a number consisting of feet, inchijs, 
seconds, &>c., by another number consisting of like quan 
tities, we have this 

RULE. 

Place the severed terms of the multiplier under the cor* 
tesponding ones of the multiplicand. Beginning at the right 
hand, multiply the several terms of the multiplicand by the 
several terms of the multiplier successively, placing the 
right-hand term of each of the partial products under its 
multiplier ; then add the partial products together, observing 
to carry one for every twelve, both in multiplying and add- 
ing. The sum of the partial products mil be the answer. 

Repeat this Rule. 

EXAMFX«E8. 

1. What is the product of 3/ 7' 2" by 7/ 6' 3"? 

OPERATION. 

3/ 7' 2" 

7/ 6' 3" 



10" 9'" 6"" 
1/ 9' 7" 0'" 
25/ 2' 2" 



Ans. 27/ 0^ r 9'" 6 

17 



ff99 



^94 ' ELEMENTARY ABITHMBTIO. 

2. Multiply 7/ 8' by 6/ 4' 3" ? Ans. 48/ 8' 7". 

I 3 Multiply 6/ 9' 7" by 4/ 2' ? ^jw. 28/. 3' 1 1" 2'". 

4 What is the area of a marble slab, whose len^h is 
7/ 3^ and breadth 2/11'? Ans. 21/ 1' 9". 

5. How many square feet are contained in the floor of 
a haU 37/ 3' long, by 10/ T wide? Ans, 394/ 2' 9''. 

6. How many square feet are contained in a garden 
100/ 6' in length, by 39/ 7' in width ? Ans. 3978/ 1' 6". 

7. How many yards of carpeting, one yard in width, 
will it require to cover a room 16/! 5' by 13/ 7' ? 

Ans. 24yd. ef. iV 11". 



REDUCTION OF CURRENCIES. 

103. Before the adoption of Federal money in this 
eountry, accounts were generally kept in the denomina- 
tions cf English money. Different States considered the 
pound as haiing different values, as given in the following 

TABLE. 

$1 in England=4j. 6d.z=:£'f^, called Sterling money. 
•1 in J ^°^^^ Carolina ) =is. 8(1. =jS-j^, called Georgia 

( Georgia > currency. 

Ai ;« S Canada > = 5s.r=£^. called Canada cur 
Nova Scotia > rency. 



' New England States " 
. Virginia 
•^ ^^ ] Kentucky 
L Tennessee 



=6 J. = jff-ft-, called Nen 
England currency. 
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=7s. 6d.^£ii called Pennsyl- 
vania currency. 



'New Jersey 
. Pennsylvania 
•^ "^ 1 Delaware 
^Maryland 

{New York 1 „ « " , ^. ^^ ^ 
Ohio I =8..=:£*, called New Yoik 

North Carolina/ ^^"^^^^- 

How were accounts kept before the adoption of Federal money ? Did all the States 
eetimate the pound at the same value 1 What fraction of a X is 91 in Sterling money 1 
What part of a £ is $1 in Georgia currencyl What part of a i> is $1 Canada curraneyl 
What part of a jS is 91 New England currendy f What part in Pennsylvania on»> 
Mncy 1 What part in Now York currencyl , 

CASE L 

104. To reduce Federal money to pounds, shillingS| 
and pence, we obviously have this , 

EULE. 

Multiply the sum in Federal money hy the value of ^l 
expressed in the fraction of a pound^ as given in the above 
Table ; the product will be pounds. If there are decimals 
of a pound, they must be reduced to shillings and pence by 
Rule under ^et. 99, ^ 

What it t&e fraction by which we ngultiply Federal taieney to reduce it to StorUog 
■Mmey 1 What fraction do we multiply to reduce it to Georgia currency 1 What if 
tte finetion for Canada currency 1 What f^r New England currency 7 What fbt 
Penneylvania currency 1 What for New York currency 1 If in the product thflM 
IM dMimab of a pound, how do you dupoee of them 1 

EXAMPLES. 

1. Reduce $100*20 to the different currencies, as given 
'm the preceding Table. 



1^6 
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Ans. $100-20=-< 



£ s. d. 

'22 10 lOf Sterling money. 

23 7 7^ Georgia currency . 

25 1 Canada currency. 

30 1 2f N'^.w England cunency 

37 1 1 6 Pennsylvania cunency. 

40 17^ New York currency. 



2. Reduce $37*37 to the different currencies 



Ans. $37-37=^ 



£ 

8 



11 



s. d, 

8 1*98 Sterling money. 

8 14 4-72 Georgia currency. 

9 6 10*2 Canada currency. 
4 2-64 New England currency 
0' 3-3 Pennsylvania currency. 

14 18 ll'SfJ New YOTk currency. : 

3. Reduce $1000 to equiyalent values in the different 

currencies. 

£ 

'225 Sterling money. 

233 6^. Bd. Georgia currency. 

M A1AAA I 250 Canada currency. 

Ans, $1000= ^ --_ T.- T-, , . , 

300 New England currency. 

375 Pennsylvania curreiioyi 

400 New York currency. 



CASE n. 



lOS. To reduce a sum in either of the above currenciM 
wO Federal money. 

It is obvious, that by inverting the fractions which ex- 
press the value of $1 in pounds, as given in the preceding 
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table, we ehall obtain the value of ^1 in dollars. Con- 
sequently, we deduce this 



RULE. 

/. Reduce the shillings and pence j if any, to a deTttntid of 
M paundy by Rule under Art, 99. 

II. Multiply the pounds and decinuJs, if any, by the 
fractions of the preceding tahle^ after invet ting them ; the 
products voill he in dollars and decimals of a dollar. 

By what fraction must we multiply Sterling money to reduce it to Federal inoiiBy 1 
What fraction do we multiply by to reduce Georgia currency to Federal money 1 By 
what do w« mnltiply to rednce CaaAda caneacy 1 By what to reduce New England 
eurrency 1 By what to reduce Fenniylvania currency ? By what to reduce N«w 
York onrreney 1 

\ ' , . 

EXAMPLES, 

■ ■ ■ ■ ■ ( • t 

1. Reduce £75 15^. 6d of the respective currencies 
mentioned in the preceding table, to Federal money. 

£75 15^. 6J.=JET5-775, which multiplied by the re- 
spective fractions -V^, -V", f , -y, -f, and 4, gives the follow- 
ing answer • 

Sterling money =$336-77-f. 

Georgia cunency = 324'75. 

Canada currency = 303-10. 

New England currency = 252-58-^. 

Pennsylvania currency = 20206f. 

New York cunency = 189-43f. 

2. ^duce J&80 Bs, 3i. of the different currencies to 
Federal money. 

17» • 



Ansi£7b\bs.^dA 



► 



Ans. £80 5s. 3d J 



Ans. £1000.^ 
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Sterling money = $35G'722f 

Georgia currency = 343-98^. 

Canada currency = 321*05. 

New England currency = 267-541-|. 
Pennsylvania currency = 214-033'|. 
_New York currency = 200-656^ 

8. Reduce j^lOOO of the different currencies to Federal 
money. 

■ Sterling money =$4444-444^. 

Georgia currency = 4285-7 14|k 

Canada currency = 4000. 

New England currency= 3333333i. 
Pennsylvania currency = 2666 -6661. 
^New York currency == 2500. 

106. The following are the rates at which some of 
the foreign coins are estimated at the custom-houses of 
the United States : 

EngHsh.£ • • • W-84. 

Livre of France . . $018J. 

Franc of do SO-lSf 

Silver Rouble of Russia $0-75. 

Florin or Gailder of the United Netherlands $0-40. 

Mark Banco of Hamburg $0*35. 

Real of Plate of Spain $0*10. 

Real of Vellon of do $0-05. 

Milrea of Portugal ........ $i'l$2iv 

Tale of China . . $1*48. 

Pagoda of India ......... $1*84. 

Rupee of Bengal $0-50. 

Specie dollar of Sweden and Norway . . $1*06. 
Specie dollar of Denmark . $l-Odi 



RULE OF THREE. 199 

Thaler of Prussia and N. States of Germany $0-69. 
Florin of Austrian Empire and City of 

Augsburg . $0'48+* 

lira Lonibardo-Yenetian Kingdom and of 

Tuscany $016. 

Ducat of Naples $0-80. 

Ounce of Sicily $2-40. 

Pound of British^Provinces, Nova Scotia, New 

Brunswick, Newfoundland, and Canada . $400. 

Rix<dollar of Bremen $0-78f. 

Thaler of Bremen .... i ... . $0-71. 

Mil-zeis of Madeira ......... $100. 

« of Azores ...*..... $083^. 

Rupee of British India ....... $0-44i. 



RUIB OP THREE. 

107. The quotient arising from dividing one quantity 
by another of the same kind or denamtnatianj is called a 
ratio. 

Thus, the ratio of 

12 to 2=V=6. 
12 to 3=V=4. 
12 to 4=V=3. 
12 to 6=V=2. 
12 to 12=+}=!. 

Hence, we see that the ratio of two quantities showi 
how many times greater the one \b \\iWi^^ ^'Ct^^t. 'Sx>ik^ 
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thereCbre evident, that there cannot e^t a mtio between 
two quantities of different denominations. There is no 
ratio between 12 feet and 3 pounds, for we cannot say 
how many times 12 feet is greater than 3 pounds. But 
there is a ratio between 12 feet and 3 feet, which is 

I2fi 

zft- 

There is the same ratio between 12 pounds and 3 
pounds. The ratio is itself an abstmct number; it is not 
a denominate number. The ratio of 12 feet to 3 feet is 4 
units simply ; it is neither 4 feet nor 4 pounds, but simply 
4 times 1 ; showing that 12 feet is 4 times as groat as 3 
feet. In this way we find 

The ratio of 10 yards to 5 yards =J^=2. 

" 8 inches to 4 inches = f =2. 

" 7 ounces to 3 ounces = ■} =2-^. 

" 5 bushels to 2 bushels = f =:2-J-. 

« • 7 rods to 4 rods = -f = If . 

" 9 cords to 4 cords = f =2|. 

" 40 acres to 18 acres =^=-^^=2^. 

When the ratio of two quantities is the same esvthe 
ratio of two other quantities, the four quantities are in 
proportion. Thus, the ratio of 8 yards to 4 yards, is the 
same as the ratio of 12 dollars to 6 dollars ; therefore, 
there is a proportion between 8 yards, 4 yards, 12 doUan, 
and 6 dollars. 

The usual method of denoting that four terms are in 
jwoportion, is by means of points, or dots. Thus, the above 
proportion is written 

8 yards : 4 yards : : 12 dollars : 6 dollars j 
in which two dots are placet between the first and second 
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terms, and between the third and fourth ; and four dots 
between the second and third. The proportion is read 
^ 8 yards is to 4 yards as 12 dollars is to 6 dollars. 

Of these four terms, the first and fourth are callecl ear- 
Uremes; the second and third are called means. 

Since in a proportion the quotient of the first term divided 
by the second, is equal to the quotient of the third term 
divided by the fourth, we have, using the above proportion, 

8 yards ^ 12 dollars i „, which i. .tni mo« .impi, < ® _1? 
4 yards 6 dollars \ expwwed, ^4 g • 

If we reduce theso fractions to a common denominator, 
(Art. 40,) they will become 

8x6 12x4 . . 

: — r=— ;; — :, or, omittmg the com- 

4x6 6x4' ® 

men denominator 4x6, which is in effect multipljring 
each fraction by 4x6, we have 8x6 or 48=12x4 or. 
48 ; that is, the product of the extremes %s equal to the pro- 
duct of the means. 

. . 8x6=48 . ,8x6=48 ,„ 
Agam, =4, and =12. 

^ ' 12 ' 4 

Hence, if the product of the extremes he divided by either 

mean, the quotient toiU be the other mean. 

. . 12x4 - j}2x4 ^ 
Agam, =6, and ^ =8. 

8 6 

Hence, if the product of the means be divided by either ex- 
treme, the ^quotient wUl be the other extreme. 

From the above properties, we see that if any jhree 
of the four terms which constitute a proportion are given, 
the remaining term can be found. 

108. The method of finding the fourth term of a pro- 
portion, when three terms are given, constil\il€i% \.\i^ ^josv::^ 
OF Three, 
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WhM ii Um quotieat ariiing ftom diTiding on* number by aoothar of the laine kind 
eaOedl What ii the ratio of 12 to 3? Of IS to 31 OflSto4f What does the 
latio of two quantities ihow 1 Can a ratio eziit between two quantities of diffemit 
denominations 1 Is there a ratio between 13 feet and 3 pounds 1 ban the ratio be a 
denominate number 1 How are four quantities related when the ratio of the first to 
the seeond is the same as the ratio of the third to the fourth I Which are called ex- 
tremes 1 Which are called means 1 To what is the product of the extremes equal 1 
Lf the product of the extremes be divided by one of the means, wha^ will the quotieol 
b« t How many tanm of a proportioD mnit be known in order to find the othen 1 

1. Let us endeavor to find the value of 24 yards of cloth, 
on the supposition that 8 yards are worth $12. 

It is obvious that the value sought must be as many 
times greater than $12 as 24 yards is greater than 8 yards. 
Hence, there is the same ratio between $12 and the valu$ 
sought, as there is between 8 yards and 24 yards. Con- 
sequently, we have this proportion : 

8 yards : 24 yards : : $12,: value sought. 

Taking the product of the means, we have 24 x 12= 
288. This, divided by the first term, gives -4^=36 for 
the fourth term sought, which must be of the same kind as 
the third term ; therefore, $36 is the value of 24 yards. 

Note. — When we take the product of the means we do not mul- 
tiply the 24 yards by 12 dollars, but simply multiply 24, the number 
denoting ;:he yards, by 13, the number denoting the dollars. The pro* 
duct, 288, IS neither yards nor dollars, but 288 units. When we divide 
this product by the first term of the proportion, we do not divide 
by 8 yards, but simply divide by 8, the number denoting the yards. 
The quotient, 36, gives the fourth term of the proportion ; and since 
the fourth term is of the same denominate value as the third term, 
oar fourth term, or answer, must be 36 dollars. 

m 

2. What will 312 pounds of coffee cost, if 25 poundf 
cost $3*25 ? 

In this example, the ratio of 25 pounds to 312 pounds, 
is the same as the ratio of $3*25 to the number of dollars 
Bought. Hence, 
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25 pounds : 312 pounds : : $3-25* : the answer; 

312 

650 
325 
975 



25)10l400($40-56 
100 

140 
125 



150 
150 



Here we first multiply the means togetheic ; ^o then 
divide the product by the first term. 

Since there is a ratio between the third and fourth terms 
it follows that they must be of the same denominate value. 
Hence, of the three quantities ^ven, we may always take 
for the third term of our proportion the quantity which is 
of the same kind as the answer required; then, if the 
answer sought is to be ^greater than this third term, the 
second term must exceed the first ; but if the answer 
sought is to be less than this third term, then the second 
term must be less than the first 

100. From what has been said and done, we deduce 
this first form for the 

RULE OF THREE. 

/. Form a proportion hy placing for the third term^ the 
fuantitff which is of the same kind as the answer sought; 
the two remaining quantities must he taken for the first and 
second terms^ observing to take the larger of the two quantities 
^or the second term, when the afii^er sought is to exceed the 
third term ; but to take the smaller of tha ttno qjioiait^** ^«»\ 
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the tecond lerm^ when the answer is to he less than the third 

term. 

■ //. Having written the three terms of the proportion^ or^ 

as t^sttally expressed^ having stated the question^ then muUipiy 

the second and third terms together ^ and divide the product 

by the first term. 

Note. — Since there is a ratio between the first and second tenns, 
they mast be redaced to the same denominate yalue. Also, the 
third term must be redacted to its lowest denomination ; then the 
quotient found by dividing the product of the means by the fint 
term, will be of the same denomination as the third term. 

In itating question! in the Rule of Three, which quantity matt he taken for te 
third term? Of the two remaining quantities, which is to be taken for the seoood 
term 1 After the question is stated, how do you proceed to find the answer 1 Is 
it ever necessary to make any reduction in the terms before multiplying and divi^uf 1 
What are these redactions t The answer when found, will be of the same name u 
which term 1 

EXAlIFLESt 

1. What is the cost of 6 cords of wood, at $7 forS 
cords? 

2 cords : 6 cords : : $7 : Ans. 

Ans.%2\ 

2. What will 9 pair of shoes cost, if 5 pair cost £8 
25. 6(2.f 

5 pair : 9 pair : : £2 %s Gd, 
When reducei, 5 pair : 9 pair : : 5l0d, 

9 ^ 

5 )4590 

• Ans. 9 18(1. =^3 16*. 6J. 



•RULE OF THREE. ^ 

3. If there are 9 weeks in 63 days, how many weeks 

e there in 365 days ? 

63 days : 365 : : 9 weeks. 
9_ 

63)3285(52A=52i weeks. Ans. 
315 

135 
126 

9 

4. If a railroad car goes 17 miles in 45 minutes, how 
r will it go in 5 hours 1, 

45 minutes : 5 hours : : 17 miles. 
or 45 " : 300 minutes : : 17 « 

17 

2100 
300 



r 



45)5100(113^ miles. Ans. 
45 

* "60 

45 

150 
135 

15 

5. If $100 will gain $7 in one year, how long will it 
|uire to gain $100? Ans, 14f years. 

6. If 3 paces or common steps of a person is equal to 
yards, how many yards will 480 paces make ? 

Ans. 320 yards. 

7. If 15 men can raise a wall of masonry 12 feet in one 
dek, how xkiany will be necessary to raise it iO feet in 
e same time? ^ Ans, 25 men. 

8. If 5 tons of coal, of 2000 pounds each^ will lajat ^ 

IB 
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BioRths of 30 days each, how much will be consumed in 
3 weeks, or 21 days? Ans, 1 ton, or 2000 pounds. 

9. If 9 J bushels of wheat make 2 barrels of flour, how 
many bushels will be required to make 13 barrels? 

Ans. 6 If bushels. 

10. If a steamboat of 242 feet in length move 15 milei 
in one hour, how many seconds will it require tamove iti 
own length ? ^n^. 11 seconds. 

vll. If a steamboat of 242 feet in length move 15 miles 
an hour, how many times its own length will it move in 
11 hours? Ans. 3600 times. 

12. A reservoir has a pipe capable of discharging 30 
gallons in one minute, what time will be necessary to dis- 
charge 15 hogsheads? Ans. 31^ minutes. 

13. If a man can mow 9 acres of grass in 3^ days of 
10 hours ejBich, how long will it require for him to mow 
21 acres? Ans. 8| days. 

14. If 100 pounds of galena, or lead ore, yield 83 p^tmds 
of pure metal, how much pure metal will 7 tons of galena 
produce, if we reckon 2240 pounds to the ton ? 

Ans. 13014f pounds. 

15. If 12 barrels of flour are worth $54, what is the 
value of 42 barrels at the same rate? 

12 barrels : 42 barrels : : 954 

108 
216 



12)2268(189 doUan. Ant. 
12 

106 ' 
96_ 

108 
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In this example, it is obvious that 2 times 12 barrels 

would be worth 2 times $54 ; 3 times 12 barrels would be 

worth 3 times $54; 4 times 12 barrels would be worth 4 

times $54. These ratios 2, 3, 4, may be expressed by 

2x12 24 3x12 36 4x12 48 

= — J = — J • =— ; and m a 

12 12 12 12 12 12' 

similar manner, the ratio of 42 barrels to 12 barrels is 4-f* 

If we multiply $54 by this ratio, it will give the value 

~pf 42 barrels. The operation may be expressed thus: 

$54x+f. We may now simplify this expression as by 

Art. 30*. Thus, dividing the denominator 12, and the 

numerator 42, each by '6, the expression becomes 

$54x~, or$54xl. 

it 

2 

Cancelling the denominator 2 against a corresponding' 

factor of the numerator 54 (=-V')j we have 

27 7 

Wx -, or $27x7=$189. An*. 
t 

16 What will 84 bushels of apples cost, if 14 bushels 
are worth $6-75 ? 

The ratio of 84 bushels to 14 bushels is f^. Now, mul- 
tiplying $6*75 by this ratio, we have 

■ $6-75xH. • 
Dividing 84 of numerator and 14 of the denominator 

tach by 7, we obtain 

12 

$6-75 x^, or $6-75 x-V^. 
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Again, dividing 12 of numerator and 2 of denominator 
each by 2, 

6 

$6-75 X ?f or, $6-75 x 6 =$40-60. Arts. 

From these two examples, we see that the Rule of Three 
may be given in the following simple form : 



RULE OF THREK. 

Of\he three quantities which are given, one tciill always be 
c/the same kind as the answer sought ; this quantity wiU be 
the third term. Then, if by the nature of the question, the 
answer is required to be greater than the third term, divide 
the greater of the two remaining quantities by the less, for a 
ratio ; but if the answer is required to be less than the third 
term, then divide the less of the two remaining quantities by 
the greater, for a ratio, IJaving obtained the ratio, multiply 
the third term by it, and it will give the answer in the same 
denomination as is the third term. 

Note. — ^Before obtaining the ratio, by means of the first two 
terms, we must reduce them to like denominations. 

17. If 200 sheep yield 650 pounds of wool, how manj 
pounds will 825 sheep yield? 

In this example, the answer is required to be in pounds ; 
we therefore take 650 poimds for the third term. The 
ratio of 825 sheep to 200 sheep is ffj^. Hence we have 

650/6. xm. 

Cancelling, we have 
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33 



650Z6. X rr: or, 650Z6. x V-- 
JS00 

8 
Again, cancelling, we have 

$ 4 

4 
13. If "H of a pound of sugar cost Jhf o^ * shilling, how 
m^ich will ^ of a pound cost ? 

In this example, our third term is ff of a shilling. And 
sinci T^ of a pound is less than -J-Jj we must obtain our 
ratio by dividing -^ by -H, which gives* ift X +f . Mul- 
tiplying the third term by this ratio, we have -ff of a shil- 
lingXi^X+i. , To reduce this with the least labor, we 
must resort to the method of cancelling. Thus, cancel- 
ling the 23, which occurs in both numerator and denomi* 
nator, also 13 of the numerator against a correspondmg 
factor of the 26 of the denominator, our expression will be- 
come i of a shilling X t Xih-=A of a shilling. • 

Note. — This method of cancelling should be used when the 
nature of the qaestion will admit, since it will always simplify the 
operation 

» 

19. If a tifee 38 feet 9 inches in height, give a shadow of 
49 feet 2 inches, how high is that tree which, at the 
lame time, casts a shadow of 71 feet 7 inches ? 

In this -example, our third term is the height of the first 
tree, which is 38 feet 9 inches=38f feet=J-J^ feet: our 
ratio will be obtained by diyidingTl feet 7 mches=71-ft 
feet nr^W-. feet, by 49 feet 2via^hes=ti49ifeet=:»fi feet: 
which thuk becomes ^ff- x -rfr. Mvillvp\yiii^^x\^^ Sk&^XKmk 

18* 
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b J this ratio, we have -Hf^ feet x "W X tSt- Cancelling 6 
of the numerator against 6, a factor of the 12 of the de- 
nominator, also cancelling 5, a factor of 155 of the nu- 
merator, against 5, a factor of 295 of the denominator, we 
get ^ieetxH^ XiV= '4f i' =56W feet, for the answer. 

20. If djt pounds of coffee cost 2^ shillings, how much 
will ip|- pounds cost ? 

In this example, 2-J=:-f shillings must be our third term; 
and since 10^=^ pounds must cost more than 3-jt=| 
pounds, we must divide ^ by -J for the ratio ; making it 
V" X f . Multiplying the third term by this ratio, -vi e ob- 
tain -I shillings X V' X f ; which, after cancelling, becomes 
i of a shilling XiiV'="V' shillings =6 f shillings. 

'x.1. Gave $72 for 11 barrels of fish. How much will 
88 barrels cost at the same rate ? Ans. $576. 

22! If 43i pounds of cheese cost $2*20, what will 216| 
pounds cost at the same rate? Ans. $11. 

23. If I pay $3 90 for sawing 7 cords of wood, how 
mucfc ought I to give for sawing 23^ cords ? Ans, $13- 

24. If ^j of a ship is worth $2853, what is the whole 
worth ? 

The ratio of the whole ship, or |#, to -i^, is ^. Hence, 

$2853 x-H/^=$961 X 10=$9510 ^nA 

25. If 1^ of my income is $533, what is my whole 
income? Ans. $1732-25. 

26. A person failing in business, finds that he owes 
$7560, and that he only has $3100 to pay it with. How 
much can he pay to that creditor whose claim is $756 f 

^nj.^$310. 

27. If it i^uire 5^ bushek of wheat to make one band 
of flour, how many bushels will it require for 100 barrels 
of J0iir 7 Ans. 550 bushels. 
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28. If 7 barrels of flour are sufficient for a family fi 
months, how many barrels will , ihey inquire fo* II 
months? ^71^. 12|- barrels. 

29. If it take 25 yards of carpeting, a yard wide, to covei 
a certain floor, how many yards of ^ carpeting would h$ 
necessary to cover the same floor ? Ans. S3^ yards. 

_ 80. If a person travel 8 miles in 10 hours, how far will 
he travel in 5 days, by traveling 8 hours each day ? 

Ans. 32 miles. 

31. If 35 pounds, of feathers cost $15, what will 100 
pounds cost at the same rate ? Ans. $42-85^. 

32. If a man perform a certain piece of work in 18 
days, when- he works 8 hours per day, how many days 
will he require if he work 10 hours each day ? 

An^. 14 days, 4 hours. 

33. If a piece of board 12 mches wide and 12 inches 
long make one square foot, how many inches of length 
must be taken from a board 15 inches wide to make a 
square foot ? Ans.^ inches. 

. 34. If 8 men can mow a field in 5 days, in how many 
days can 5 -men do the same ? Ans. S days. 

35. If 27| yattis of cloth cost §60, how many yardil 
can I buy fcT $100? ^n^. 45f yards. 

36. If 27i yards of cloth cost $60, what will 46f yards 
cost? Ans. $100. 

37. Iff of a shiy is worth $9000, what is her whole 
value? ^ 

The whole ship being a unit, or f, we have the ratio f \ 
hence, the answer is $9000 xf=$ 14400: 

38. If T^ of a city lot is sold for $500, what would y^ 
of the same lot sell for at the same rate ? Ans. $il66|. 

39. Admittmg that the earth rt\o>i%% vcv \V^ ^^a. ^^rssxc*. 
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the sun, a distance of 597000000 miles, in 365 days 6 
l^OuiB, how far on an average does it move in each hourf 

Ans. 68104yjfy miles^ 

40. The equatorial portions, hj the dinmal rotation oi 
the earth, moves about 24900 miles each day 1 How fa« 
is that in each hour? Ans, 1037| miles. 

41. If it require 10 years of 865-}- days for light to pass 
from a fixed star to the earth, how many miles distant is 
it, on the supposition that light moves 192000 miles in 
me second ? Ans, 60590592000000 miles. 

42. If by a leak of a ship f enough water run ki, in 4 
hours, to sink her, how long can she survive 1 

Ans, 6Ar. 40iii. 

43. If I, pay $25 for the masonry of 4000 bricks, how 
much ought I to pay for the work which requires 100000 
bricks? Ans. $625. 

44. If a steam-ship require 14 days to sail a distance 
of 3000 miles, what time, at the same rate of sailing, 
would she require to sail 24900 miles ? 

Ans. 116 days 4| hours. 

45. Admitting the diameter of the earth to be 8000 
miles, ajid the highest mountain to be 5 miles, what ele- 
vation must be made on the globe of 16 inches diameter 
to represent accurately the height of such mountain ? 

Ans. T+o- of an inch. 

46. If $100 in 12 months bnng an interest of $7, how 
much will be the interest of $100 for 8 months ? 

Ans, $4'65f. 

47. If the interest of $100 for 12 months is $7, what 
will be the interest of $75 for the same time? 

iiii5.$5*25 
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48. If in 12 months the inteiest of 9100 is $7, how 
long must $100 be on inteiest to gain 910 9 

Ans, 17+ months. 

49. If a glacier of 60 miles in length move 50 inches 
per annum, in what time mil it move its whole length? 

Ans, 76082 years. 

50. If a staff of 10 feet in length give a shadow of 15 
feet, how high is that tree whose shadow measures 90 
feet ? Ans. 60 feet. 

51. Suppose sound to move 1100 feet in a second; 
how many miles distant is a cloud, in which lightning is 
observed 16 seconds bef(»re the thunder is heazd, no allows 
ance being made for the mojl^on of light ? Ans. ^ miles. 

52. If it require 30 yards of carpeting which is •}- of a 
yard wide to cover a floor, }iow many yards of carpeting 
which is 1-j! yards wide will be necessary to cov|er the 
same floor? Ans. 18 yards. 

53. If the earth move through 12 signs, or 360° in 365+ 
days, how far will she move in a lunar month of 29+ days? 

Ans. 29-^ degrees. 

54. Suppose a steamboat capable of making 15 miles 
each hour, to move with a current whose velocity is 2+ 
miles per hour, what will be the whole distance made 
during 13+ hours ? And what distance, will the boat 
move in the same time against the same current ? . 

J, i With the current, 236J miles. 
^*' ( Against the « 168f « 

55. If the magnetic influence move through the tele- 
graphic wires at the rate of 200000 miles in one second of 
time, how many times could it pass around the world in 
one second, allowing the circumference of the earth to be 
24899 miles? Ans. BiVkV^^^^'ss^ 
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56. If A can do a pieee of work in 7 dajis, and B caa 
do it in 8 days, what part of it can both do in S^ days? 

Ans. ^ of it. 

57« A reservcir, whose -capacity is 1000 hogsheads^ has 
a supply pipe by means of which it receives -300 galloni 
each hour j it also has two discharging pipes, the first of 
which discharges f of a gallon each minute, the second 
discharges 1| gallons per minute. The/re&ervoir being 
empty, in what time will it be filled if the supply pipe 
alone is opened ? In what time, if the supply pipe and 
the first discharging pipe are opened ? In what time/ if 
the supply pipe and the second discharging pipe? And 
in what time, if all three are opened 1 

Supply pipe only opened, 210 hours = 8fdays. 
" « and 1st dis. pipe, 252 " =10* « 



Ans.-i 



u u u 2d, « « 280 « =11* 
« « 1st and 2d « « 360 " =15 



a 



COMPOUND. PROPORTION. 

110* When the quantity required depends upon more 
than three terms, the operation of finding it is called the 
Rule of Compound Proportion, 

Suppose we have the following example : 
' If 6 men can mow 30 acres of grass in 5 days, by work- 
ing 8 hours each day, how many acres can 4 men mow 
in 9 days of 10 hours each ? 

Had the number of days, as well as hours in each day, 
been the same in both cases, the question would have been 
equivalent to the following *. 
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U 6 men mow 30 acres of grass, how many acres will 
4 men mow ? 

It is evident the number of acres sought would be the 
same fractional part of 30 acres that 4 men is of 6 men ; 
that is, the quantity required is 

f of 30 acres. 

If, now, we take into account the number of days, still 
supposing the number of hours in each day to remain the 
same in both cases, our question would become : 

If -f- of 30 acres can be mowed in 5 days, how much can 
be mowed in 9 days ? 

The answer in this case is obviously 

I of t of 30 acres. 

Now, taking into account the number of hours in each 
day, our question will become as follows : 

If -f of 4" of 30 acres can be mowed in a certain time, 
when 8 hours are reckoned to each day, how much could 
be mowed when 10 hours are reckoned to each day? 

This leads to the following final result : 

■1^ of f of t of 30 acres. 

By cahcelling, we reduce this last expression to 45 acies. 
From the above work we see that questions of Compound 
Proportion may be solved by the following 

RULE. 

Among the quantities given^ there wilt he but one like the 
answer f which one we will call the odd quantity. The other 
quantities will appear in pairs or couplets. Form ratios out 
rfecuih couplet in the same manner as in the Rule of Three ; 
then multiply all the ratios and the odd quantity together^ 
and this will give the answer in the same <26nomvn.at.vyu <i;^ 



NoTB^^Before forming ratios fiom the couplets, tkey nftuft be 

vedaced to the same denominate value. 



EXAMPLES. 

1. If a person travel 300 miles in 17 days, traveling 
only 6 hours each day, how many miles could he have 
gone in 15 aays, by traveling 10 hours each day ? 

In this example, the answer is required in miles, there- 
fore our odd term is 300 miles ? 

The first couplet consists of days ; and since in 15 days, 
other things being the same, he could not travel aa far as 
in 17 days, we must divide 15 by 17, which gives |-| for 
the first ratio. 

Tile second couplet consists of hours; and since in 10 
hours he could travel farther than in 6 hours, we must 
divide IQ by 6, which gives -V^ for the second ratio. 

Multiplying these two ratios and the odd term together, 
we get 300 miles xlf-X-V^. Cancelling the 6 of thede- 
nominator against 6, a factor of 300 (=-3^) of the nume^ 
ator, we have 50 xi^X-4^=:44lT^ miles, for the answer. 

2. If a marble slab 1 feet long, 3 feet wide, and 3 
inches thick, weigh 400 pounds, what will be the weight 
of another slab, of the same marble, whose length is 8 
feet, width 4 feet, and thickness 5 inches ? 

In this example, the answer is required to be given in 

pounds ; therefore 400 pounds is the odd term. The first 

couplet consists of the lengths ; and since 8 feet in length 

•will give less weight than 10 feet, we must divide 8 by 

1 0, which gives -j^ for the first ratio. 

The second couplet consists of the widths ; and since 4 
feet wide will give more weight than 3 feet,, we must, dir 
vide 4 hy 3, which gives ^ for the second ratio. 
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Th« thixd couplet consists of thicknesses ; and since 5 
inches thick will give more weight than 3 inches, we must 
divide 5 by 3, which jives fifor the third ratio. 

Mii.tiplying the odd term and these ratios together, we 
get 400lbs. X -fr X t X •!> Cancelling the 10. of the denom- 
inator against a part of the 400 of the odd term numerator, 
we get 40lbs. x-f Xixf ='*V^=71H pounds, for the an- 
swer. 

3. 500 men, working 12 hours each day, have been em- 
ployed 57 days to dig a canal of 1800 yards long 7 yards 
wide, and 3 yards dee^ ; how many days must 860 men. 
working 10 hours each day be emlpoyed in digging an- 
othet canal of 2900 yards long, 12 yards wide, and 5 yards . 
deep, in a soil which is 3 times as difficult to excavate as 

the first ? 

In this example, the odd term is 57 days. 

The different ratios will be as follows : 

■|f{t=ff ratio of the men. * • 

^z=z f ratio of the hours. 

||^=-H ratio of lengths of the canals. 

Jy»= ratio of widths of the canals. 

I = ratio of depths of the canals. 

•f =r ratio of the difficulty in excavation. 

Multiplying successively these ratios and the odd term, 

we have 

57 daysx-Hxf XffxVxiXf. 
This becomes, after cancelling factors, 

19 daj^x-ftxiX-Vxf X+X+=549ftS-clayBk 

4. 15 men, working 10 hours each day, have employed 
18 days to build 450 yards of stone fence; how many 
meti, working 12 hours each day, for 8 days, will be requi- 
site to build 480 yards of similar fence 7 Ans, ZQ mecL. 

6. If it require 1200 yards of cloth \ "wV^^ \,^ c\a'C«\fc'^^Vi^ 

19 



I 
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men, how many yards which is f wide will it take to clothe 
960 men ? Arts. 229\^ yaids. 

6. If 8 men will mow 36 acres of grass in 9 days, by 
working 9 hours each day, how many men will be re- 
quired to mow 48 acres in 12 days, by working 12 houn 
each day ? Ans. 6 men. 

7. If 1 1 men can cut 49 cords of wood m 7 days, when 
Aey work 14 hours per day, how many men will it take 
to cut 140 cords in 28 days, by working 10 hours each 
day? Ans. 11 men. 

8. If 12 ounces of wool make >^^ yards of cloth, that 
is 6 quarters wide, how many pounds of wool will it take 
for 150 yards of cloth, 4 quarters wide ? Ans. 30 pounds. 

9. If the wages of 6 men for 14 days be 84 dollars, 
what will be the wages of 9 men for 16 days? 

, Ans. S144. 

10. If I op men in 40 days of 10 hours each, build a. 
wall 30 feet long, 8 feet high, and 2 feet thick, how many 
men must be employed to build a wall 40 feet in length, 
p feet high, and 4 feet thick, in 20 days, by working 8 
hours each day ? Ans. 500 men. 

1 1. In how many days, working 9 hours a day, will 24 
men dig a trench 420 yards long, 5 yards wide, and 3 yards 
deep, if 248 men, working 11 hours a day, in 5 days, dig a 
trench 230 yards long, 3 yards wide, and 2 yards deep? 

Ans. 2Sa5ftfrday8, 

12. Suppose that 50 men, by working 5 hours each day 
can dig, in 54 days, 24 cellars, which are each 36 feet 
long, 21 feet wide, and 10 feet deep, how many men would 
be required to dig, in 27 days, 18 cellars, which alB each 
48 feet long, 28 feet wide, and 9 feet deep, provided they 
work only 3 hours each day? Ans. 200 men 
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9 

111. Practice is a short method of finding the answer 
to such questions in the Rule of Three as have a unit for 
their first term. So named, because in the ordinary prac- 
tical businsss of life very frequent use is made of it. 

As an example, suppose one bushel of apples to be 
worth 50 cents, what is the value of 18^ bushejs ? 

Had the apples been worth $1 per bushel, it is plain 
that 18+ bushels would have been worth •ISi, that is, 
•18-50. Now since 50 cents is just half of one dollaa 
they must have been worth half of •18'50=$9*25. 
, In order to work by this rule, we must make use cf 
aliquot parts. An aliquot part of any thing is an exact 
part. In the above example, 50 cents is an aliquot pari of 
91, since it is exactly half of 81. We will give somf 
aliquot parts which are in frequent use, in the following 

TABLE OF ALIQUOT FARTS. 



cit. • 


mo. yr. 


«. £ 


d. 


9, 


50 = i 


6 = i 


10 =i 


6 


= 4 


334= J 


4 =1 


6 8rf. =J 


4 


= y^ 


S5 = I 


3 =* 


5 =* 


3 


"~ 4 


80 = J 


3 =i 


4 =1 


3 


= 1 


16|= i 


1 =1^ 


3 Ad. =i 


li 


= \ 


m= 1 


Ibda, = iof Imo. 


3 6d. =i 


14 


= i 


10 =A 


10 = i " 


3 =tV 


ly 


= tV 


81= A 


e = i " 


1 8d.=Vi 


1 


= A * 


«}=A 


5 =* " 


1 id. «tV 


2/tfr. 


= iof 1. 


*=A 


3 =tV " 


1 =A 1 


= * » 



What bPraetiee 1 What is an aliqaoc part of any thing ? Repeat all the ali^oi 
paiti of a dollar at giTen in the aboTe table. Repeat in thA mxsa nik^ ^ ^^m 
vlionot par^ of the table. 
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\ EXAMPLES. 

1. What will 435 yards of cloth cost, at $0-76 per yard f 
435 yards, at $1 per yard =$435. 

435 yards, at 50 cents per yard=i of $435=217-60. 
435 yards, at 25 cents per yard = J of $435= 108-75 . 
435 yards, at 75 cents per yard= $326-25. 

2. What cost 13^ pounds of tea, at 5^. 6d. per pound! 

13Z*. at 5^. =65j.=£3 5s. 



13/5. at 6d. or jts. ±= 


6 ed. 


j^lb. at 5s, =: 


2 6 


ilb. at 6d. == 


3 




£3 14 J. 3d. 



■ 



3. What cost 37^ dozen of eggs, at Is. id. per dozen? 

37doz. at 1^. per doz.:=z37s.—£\ \7s. 

37doz. at id. oris. =12+= 12 id. 
idoz. at Is. z=z 6 
idoz, ex id. = 2 

Ans. £2 10a 

4. If I receive 7 dollars for the usei)f 100 dollars fof 
one year, how much ought I to receive for the use of 100 
dollars for 7 months, 18 days? 

1 year or 12 months gives $7 ^ 

b months equals ij- of a year, gives $3*50 
1 month equals ^ of 6 monthsj 58+ 

1 5 days equals + of 1 month, 29+ 

3 days equals + of 15 days, 5f- 

Ans. $443+ 
6. What cost 7+ cords of wood, at $275 per cord? 

Ans. $20*625. 
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6. What is the value of 28f pounds of butter, at 11 
cents per pound ? Ans, $3*1625. 

7. What is the value of 600J yards of tape, at 2-1- cents 
per yard? Arts. $11-26125. 

8. What miist I give for 13f bushels of oal3, at 2s^ 4i/ 
per bushel? Ans, JL\ 12^. \d 

9. What cost 18-f pounds of ham at 8 cents per pound ? 

An^. $1-50. 

10. What cost I5f gallons of oil, at $0-75 cents pM 
gallon? Ans. $11-8125. 

11. What cost 4000 quills, at $2-25 iier 1000 ? 

Ans. $9. 

12. What cost 27f yards of carpeting at 6^* 6i. per 
yard ? Ans. £9 Qs. A^d 

13. What is the value of 25 bushels of potatoes, at 
•0-3 H per bushel? Ans. *7-8125. 

14. What is the value of 54 spelling-books, at 12^ cents 
per copy ? Ans, $6-75. 

15. What is the value of 47^ reams of paper, at $3*25 
per ream? Ans. $154-375. 

16. What is the value of 30^ grQss of almanacs, at 
$2-25 per gross ? Ans. $68,625. 

17. What cost 16f gallons of vinegar, at U. Ad, vn 
gallon? Ans, \£2s,4d, 

18 Wnat is the value of 5^ bushels of. walnuts, at 9s. 
6d per bushel ? Ans. £2 5s. Ad, 

19. What cost 03 j- gross of matches, at $1125 per 
gross? Ans. $3-9375. 

20. What cost 325 bushels of apples, at 37^ cents per 
bushel? Ans. $121-875. 

21. What cost 161- yards of cloth, at $3f per yard? 

Atxs. ^^V^^* 
19» 



222 ELBMBNTART ARITHMETIC. 

22. If the interest on ascertain sum of money is $7*3$ m 
one year, bow much will it be for 5^ months ? 

Ans, $3 -361. 

23. If the interest of 9100 for one year is $6, how much 
is it for 10 months and 10 days? Ans, $5*1 6f. 

24. If a steam locomotive pass 18 miles in one hour, how 
far will it move in 50i|- minutes % Ans. Ib^ miles, 

25. If the interest of 9100 for 12 montns is $7, how 
much IS it for 4^ months? Ans. $2*52^. 

26. What must I pay for l-J- cords of wood, 128 feet in 
a cord, at ^ cents per foot ? Ans, 910.00. 



PERCENTAGE. 



lis* The term per cent is an abbreviation of jmt 
eentumj which means by the hundred. 

Thus, 5 out of 100 is 5 per cent. 

6 out of 100 is 6 per cent. 

7 out of 100 is 7 per cent. 
And so for other rates per cent. 

Difier*)nt rates per cent, are most conveniently expressed 
by means of decimals. 

Thus, 1 per cent, is the same as 001. 

2 « " • 002. 

3 « « 003. 

4 « « 004 

5 « « 005. 
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In many cases the rate per cent, is very concisely ex- 
pressed by means of a vulgar fraction, as follows : 

1 per cent. =-1+5- 10 P^r ceni.:=z-^=^, ^ 

5 « =TeT=A. 50 « =TWr=+. 

Suppose we wish 5 per cent, of $1122, we must take 
i4t of it; this is done by multiplying by the decimal 
005. 

OPERATION. • 

1122. 

005. 



Ans. $5610. 
Hence, to find the percentage «f any number, we have 
this 

RXJLE. 

Multiply the given number by the percentage expressed in 
decimals, and the product will give the percentage sought. 

From what is per cent, abbreviated 1 And what does it mean ? 5 out of 100 it 
wbat per cent. 1 6 out of 100 ia what per cent. 1 7 out of 100 is what per cent 1 
What if Uw deeimal expression for 1 per cent. % What for S, 3, 4, frc., per eeat. 1 
Bepeat the Rule for fiidiog the per cent, of a number 

EXAMPLES. 

« 

t. What is 4i per cent, of $10000 ? 

4 per cent, is 004. 
i per cent, is 0005. 

4j> per cent, is 0045. 
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OPERATION. 

$10000 
0045 

^ 50000 

40000 

Ans. $450 000 

2. What is 1 per cent, of $730 ? Ans. t7-3a 

3. What is 3 per cent, of 5789 pounds ? 

Ans. 173-67/^. 

4. What is 4 per cent, of 365 bushels ? Ans. lA'6bu, 

5. What is 4^ per cent, of $7503 ? Ans. $3-37635. 

6. What is 7 per cent, of 2345? Ans, 164-15. 

7. What is 30 per cent, of $495 ? Ans. $148«50. 

8. A person laid out»$222 as follows : he^gave 21 pel 
cent, of his money for calicoes; 15 per cent, for thread; 
45 per cent, for silks ; and the remaining 19 per cent, for 
broadclothfr. How many dollars did he expend for eachi 

[ He gave for calicoes, $46*62. 

thread, 33*30. 

silks, 99-90. 

broadcloths, 42- 18. 

9. A merchant having 500 barrels of flour, sold at tm 
time 25 per cent, of it, at another time he sold 20 per cent, 
of the remainder. How many barrels did he sell at each 
time, and hew many remain ? 

^The first time he sold 125 bairels. 
^n^.-^ The second time he sold 75 barrels. 
^ He has remaining . . 300 barrels. 
10. A farmer raising 1097 bushels of wheat, gives 10 
per cent, of it for thrashing, 10 per cent, of the remainder 



Ans..i 



u 



u 



a 



for 9oun,ng. Wbai ^pet^t^nt. of chQ whold will ht heM 
left? Ans, SXj^T cent. 

11. A California miner having secured 15^ poundci of 
gold dust, finds it to lose 5 per oent. in refining ; he the9 
fhres 6 per oent. for coinings How much ought he to 
eceive after it is coined 7 

Ans. 13-8415 pounds =13Zft. lOoz, Ipwt. 23-3^5^. 
. 12. Suppose at each stroke of the piston of an air pump 
iO per cent, of the air in the receiver is exhausted, what 
per cent, of the air will remain after the 1st, 2d, 3dy and 
4th strokes, respectively ? 

f After the 1st stroke 90 per cent. 
« " 2d " 81 ^ ** 






u 



« 3d « 7$^ " ** 
« 4th " 65VW" " 
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8IMPIB INTEREST. 



113* iNTEitBQT 18 moncj paid by the borrower to iha 
lender, for the use of the moner^ borrowed. 

It is estimated at a certain nXe percent, pfrcmnumfthtX 
is, a certain number of dollars for the use of $100^ for one 

Thus, when $6 is paid for the use of 9100, for one year 
the interest is said to be at 6 per cent. 

In the saihe mannet when #5 is paid for the use of 
#100, for one yeelr, the inteKi&t is said to be at 5 per cent. ; 
and the same for other rates. 

The rate per cent, is generally &fi&^ \x3 .\k^» \sv '^^ 
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Now England States the legal rate ia6per cefU,j while in 
the State of New York it is 7 per cent. 

The sum of money borrowed, or upon Which the inte^ 
est is computed, is called the principal. 

The prinpipal, with the interest added to it, is called tlM 
mnumnt. 

What is laterest 1 How is it estimated 1 What is the rate per oeni. when §6 ii 
paid for the use of $100 for one yearl What is the rate per cent, when $5 ii in thi 
tame way paid 1 b tlie rate per eent. fenerally fixed by law 1 What is the bgal nil 
per cent in the New England States 1 What is it in the State of New York t What 
b the principal 1 What is' the amoont f 

CASE I. 

To find the interest on any given principal, for any 
rhole number of years, at any given rate per cent. 

Suppose we wish the interest of $365*50 for 3 years, at 
7 per cent. • 

By the definition of interest money, it follows that the 
interest of $365*50 for one yeelr, at 7 per cent., is 7 per 
cent, of $365*50 ; which by rule under Art. 113, we 
obtain, by multipl3ring $365*50 by 007. Performing the 
multiplication, we have $365*50x0*07 =$25*585 for one 
year's interest, which, multiplied by 3, the number of 
years, will give us $76-755 for the interest of $365*50 for 
3 years at 7 per cent. 

Hence the following 

^ RULE, 

Multiply the principal by the rate per cent,^ expressed m 
decimals, and that product by the number of years ; observmg 
the usual rule for pointing off the decimal figures. 
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EXAMPLES. 



.. "What is the interest of $573*15 for 5 years at 6 pel 
©an*? 

OPEKATION. 

$573*15=3:the principal 
006 =rate per cent. 

834*3690 =:one year's interest 
5 =number of years. 

.Ans, •I7l'945=fiye years* interest. 

2. What is the interest of 8600 for 4 years at 5 pei 
eent? Ans, 9120. 

3. What is the interest of $725 for 8 years at 4^ per 
cent. 9 ^n^. $261. 

4. What is the interest of $149 for 5 years at 2 per 
cent.? ^nj. $14-90. 

5. What is the interest of $225*25 for 10 years at 4 
percent.? iln^. $9010. ^ 

6. What is the interest of $311-30 for U years at 10 
per cent. ? Ans. $342*43. 

7. What is the interest of $501*50 for 2 years at 3 ^ 
per cent. ? Ans, $35*105. 

CASE n. 

To find the interest on any given principal, for an^ 
given time, at any given rate per cent. 

Suppose we wish the interest of $126 for 3 yenxB 5 
months and 15 days, at 7 per cent. 
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OPE&A'nON. 

•126 
007 



$8*82 = 1 year's interest 
3 

♦26-46 = 3 years' ^ 

4 mos. =:-J of a yr. 2-94 = 4 months' " 

1 mo. =f of 4 mos. 736 = 1 « « 

.15 dys. =:i of 1 m o. 3675 = 15 days* « 

Ans. $30-5025 =r3 yrs. 5 mos. and ISl dayi' int 

Hence the following 

RULE. ■■' 

* 

Multiply the principal by the rate per cent, eocpressed ts 
decimals ; the product tmllgive one yearns interest y whick, mul' 
tiplied by the number of year s^ will give the interest for, the 
ti'^ne expressed in years. Then find the interest for tht 
months and days by means of aliquot parts, as in Practice* 

EXAMl'LES. 

1. What is the interest of $39*42 for 1 year, 5 ownthi^ 
^nd 1 1 days, at 7 per cent. ? 

OPERATION. 

$39-42 
007 

2-7594=: i year's interest 

4 months =3 I of a year 920 =r 4 months' " 

1 month = J of 4 months 230 =r 1 month's *^ 

10 days = J of 1 month 77 =10 days' «* 

1 day =^ of 10 days 8 = 1 day's « 



I 

Hotb. — ^We have not extended our work lo moi^ thui thnt 
plapes of deqimali^ but have added 1 to the third pUcQ wheaevei 
the Iborth decimal figure would be 5 or greater. f 

2. What 18 the interest of 94713 for 7 months and 21 
days, at 7 per cent. ? ^iw. 2118. 

3. WUat; i9 the interest of $321*21 for 3 months and 
15 dajs, at 6 per cent. ? ^n^. 95-621. 

4. What is the interest of $270 for 2 months and 8 
days, at 7 per cent. 1 Ans, $3 '57. 

5. What is the interest of 9404-44 for x year. 5 months 
and 4 days, at 7 per cent. ? Ans. $40-422. 

6. What is the interest of 999*99 for 1 1 months and 
29 days, at 5 per cent. ? Ans. 94-986. 

7. What is the interest of 93750 for 6 months and 10 
days, at &J- per cent. ? Ans. $1-287. 

8. What is the interest of 949*49 for 8 months and 8 
days, at 7 per cent. ? Ans. 92-386. , 

CASE m. 

To find the interest on any given principal for any. 
given time at 6 per cent. ? 

The interest on $100 for one year, at 6 per cent., being 
96, it follows that the interest on $1, for one year, is 
90*06 ; and since 2 months is -ft=i of a year, the inter* 
est on 91y for two montl/s, is 9001 ; Eigain, since 6 days 
is -^^iV of 2 months, when we reckon 30 days Tb each 
month, it follows that the interest on 91, for 6 days, is 
90001. Hence, if we call half the number of months^ cents, 
und one-sixth the number of day s^ bolls, toe shall obtain the 
interest o/'$l for the given time^ at Q per cent 

Ths. interest of 9 1 heing multiplied by the number of 
dollars in the given principal, will obvYCfiiaV:^ ^n^ ^^'^'^ 
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terest t ougbt. As an example, suppose we wish the 
inievest of $125 for 1 year^ 5 months and 18 dajrs, at 6 
per cent. 

$0-085^iiit. of 81 for 1 y. 5 m.sl7 mon€hs. 
3= « « « 18 days 

$0-088=int. of $1 for 1 j: 5 m. and 18 days. 

If now we multiply $0088 by 125, the number of dol- 
lars in the principal ; or, which is the same thing, if we 
multiply $125 by 0*088, we shall find $125 x0088=$ll. 
for the interest sought. 

Hence we have this 

RULE. 

i. Call half the number of months, cents ; one-sixth the 
number of days, mills ; and the result will he the interest of 
$1 for the given time, 

I I. ^Multiply the interest ofttly thus found, by the number 
of dollars in the given principal, and the product being 
pointed uffhy the rule for decimals, will give the interest re* 
quired, 

EXAMPLES. 

1. What is the interest of $49*37, for 13 months and 15 
days, at 6 per cent. % 

In this example, we find the interest cm $1, for 13 moiithi 
and 15^ays, at 6 per cent, to be $0*0675, which, multi* 
plied by 49*37, the number of dollars in the principal, gives 
$3*332475, for the interest on $49*37, for the given time. 

2. What is the interest of $608*62, for 1 year and 9 
months, at 6 per cent. % Ans, $63*9051. 

3. What is the interest of $34M3j for 7 years and 9 
dAjs.^t 6 per cent ? Ans. $ 1 43-786295, 






4. Whftt is the interest of $iO0, for 16 jeats and ^ 
OKmths, at 6 per cent. ? Ana. $100. « 

5. What is the interest of $591*03, for 4 years, 3 months 
and 7 days, at 6 per cent. ? Ans. $151 *40t 185. 

6. What is the interest of $0*134, for 4 months and 3 
days, at 6 per cent. ? Ans. $0002747. 

7. What is the interest of $7*50, for 7 months, at 6 per 
cent. ? Ans. $0*2625. 

8. What is the inteiest of $37 101, for 4 years and 15 
days, at 6 per cent. 1 Ans. $89 969925. 

9. What is the interest of $57*92, for 3 years, 7 months 
And 9 days, at 6 per cent. ? Ans, $12*53968. 

10. What is the interest of $329, for 5 years and 13 
days, at 6 per cent. 1 ^n^. $99 412f. 

11. What is the interest of $47*39, for 1 year and 7 
months, at 6 per cent. 1 Ans. $4*50205. 

CASE IV. 

To fiod the interest oa any given principal, for any given 
time, at any given rate per cent. 

Interest at 6 per cent, increased by.-}- of itself will ob- 
viously give the interest at 7 per cent. The interest at 6 
per cent, increased by i of itself will give the interest at 
8 pel cent If we diminish the interest at 6 per cent by 
f i^itseif, we shail obtain the interest at 5 per cent And 
m all cases, by increasing or decreasing the interest at 6 
per cent, in the proper ratio, we may obtain the interest 
at any other desired rate. 

As an example, suppose we wish the interest of $300 
for 1 year, 3 months, and 12 days, at 4)- per cent 

By Case UI. we readily find the interest of $300 for I 
year. 3 months and 12 days, at 6 ^t cfttA.^\ft\sfc%)©k\^ 
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But the interest is reqmred at 4i per cent instead (ff at 
& per c^nt. If f of 6 be taken from 6^ the remainiier will 
be 4i ; hence, if f of $23* 1 0, the interest at 6 per cent., be 
taken from 9^10, the remainder will be the interest at 
4^ per cent. Performing this i>pei:ation, Ve have $23*10 
--i of #23*10=917.325 for the interest of $300 .for i 
jrear, 3 months and 12 days, at A-^ per cent. 

Hence, we have this 

*RULE. 

Find the interest on the given principal^ for the ^*u£n time^ 
at 6 per cent,^ by Case III. Then increase^ or decreasBy this 
interest hy the same part of itself as it would he necessary 
to increase^ or decrease 6 per cent,^ in order to make it agree 
with the given rate per cent. 

EXAMPLES. 

1. What is the interest of $19'41, for 1 year, 7 months 
and 13 days, at 7 per cent. ? 

In tills example, we find by Case III. that the mtorest 
of $19*41, for 1 year, 7 months and 1^ days, at 6 per cent, 
ffi $1 '886005. Since 6, increased by its sixth part, equals 
7, it will be necessary to increase the interest jast fiwod 
for 6 per cent, by its sixth part, which beeomes $2'3008dd|, 
for the interest at 7 per cent 

2. What is the interest of $5S0, for 3 yeals and $ 
months, at 5 per cent % • An*. $$^*75. 

In this example, it was Beoet»aiy to deecease the iotif- 
est of 6 per cent, by its sixth part. 

'3. What is the ii^erest of $6*$7, for 4 yean and 12 
days, at 8 per ceht. ? . . Ans. $1*73272. 

'■ Id this example we increase the interest nt 6 per oent 
qt'jtB third paxt. 



StMPLB INTEREST. 23d 

4. What is the interest of $4070, for 3 months, at 9 
per cent. ^ Arts. $9 1 STS. 

5. What is the interest of $3671, for 6 months, at ID 
percent.? * u4nj. $183'56. 

6. What is the interest of $4920-0£|, for 3 months, at 4 
per cent I Ans. $49^2005. 

7. What is the interest of $4017, for 3 months and 18 
days, at 3 per cent. % Ans, $0 36153. 

8. What is the interest of $37* 13, for 5 months and 12 
days, at ^ per cent. ? Ans. $0-7518825. 

9. What is the interest of $489, for 3 years aiid 4 
months, at 5^ per cent. % Ans, $89*65. 

10. What is the interest of $700, for 1 year and 9 
months, at 7 per cent. 1 Ans. $85*75. 

NoTE.-^When the principajl is givpQ in Englisli money, we must 
«^uce the shillings, pence and farthings, to the decimal of a jET ; 
and then proceed as in Federal money. 

1 1. What is the interest of £7b 13^. 6 J., for 3 yearn and 

5 months, at 6 per cent. ? " 

In' this example, 135.6(?., reduced to the decimal of a 
£, is 0-675, so that our principal is i/75-675 ; the interest 
on jETI, for 3 years and 5 months, at 6 per cent., is jCO'205, 
which, multiplied by 75-675 gives je 15-51 3375 =i;i 5 10a 
^•fM"i ^o^ ^^^ interest required. (See Art. 99.) 

12. What is the mterest of jeH 5^ 3iJ., for 4 years 6 
months and 14 days, at 7 per cent. % 

Ans, £i \Qs. 7-/^d, nearly. 

13. What is the interest of i^l 7^ 6(/., for 2 years and 

6 mozxU&s, at 4^ per cent. ? Ans. £0 3s. l-^d. 

- 14. What is the interest of i:i05 \0s. 6i., for 94 
months, at 5 per cent. ? Ans. £4 ^s» ^^» \^^^«r . 
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INTEREST WHEN THE TIME IS ESTIMATED IN DAYS. 

114« Thus far, we have considered the time, for which 
interest is to be computed, as estimated in months and 
days, counting a month as -^of a, year, and 1 day as ift 
of a month, or yj^f of a year. 

Now, as some months have 31 days, and others less 
than 31, we, by the previous methods, obtain sometimes 
too much interest, and sometimes too little, but the error 
must always be small. 

We will, imder this Article, explain the more accurate 
method by means of days, which is sometimes called the 
Commercial Method. 

Suppose we wish the interest of $500 from May 15th 
to November 20th, at 7 per cent. 

By Case L, Art. 113, we find $500x007 =$35 for 
one year's interest of $500, at 7 per cent. By Table 
under Art. 76, we find 189 days from May 15th to 
November 20th. 

It is obvious that the interest for 189 days must be the 
same fractional part of one year's interest, that 189 days 
is of 365 days. Hence, $35 xii*='>H?i^=$18123+ 
for the interest of $500 from May 15th to November 20tb| 
at 7 per cent 

Hence Uiis 

RULE. 

Multiply the principal by the rate per cent, expressed m 

decimals ; the product will he one yearns interest ; tohick mul 

t^ly by the time expressed in days^ and divide this last pro* 

dud dy 365 f and the quoti&nt toiU 6e tfte interest sought, ^^ 
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EXAMPLES. 

1. A note of $37-37 was given May 3, 1848 ; how much 
was due on it Dec. 27, 1848, at 7 per cent. ? 

By the table under Art. T6, we find 238 deys ftom 
May 3 to Dec. 27. 

OPERATION. 

.$37-37=principal. 
007=rate per cent. 

$2-6159=:one year's interest. 
238= time in days. 

209272 
78477 
52318 



365)622-5842(1 -705 =interest sought in dollars 
365 37-37 =principal. 

2575 ' $39075=amount. Ans, 
2555 

2084 
1825 



259 

2. A note of $365 was given July 4, 1847 ; what will il 
amount to, June 1, 1849, interest being 7 per cent. ? 

Arts. 9413.79. 

3. What is the interest on $100 from January 13th to 
November 15, it being Leap-year, and interest being 6 
|)er cent. ? Ans. $5 047. 

4. What is the interest on $216 from March lOtb to 
r>ocember 1st, interest being 5 per cent. ? Ans. $7-871. 

5. What is the interest on $107 from April 12th to 
July 4th, interest being 7 per cent. % Aiv%. ^W^S^ 
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6. What is the intercBt on $1000 from June 20th to 
August 13th, interest being 7 per cent.? Ans, $10-356. 

7. What is the interest on $730 from July 4th to 
Deeember 25th, interest being 6 per cent.? Ans. $20-88. 

8. What is the interest on $63-37 from August 9th tc 
December 31st, interest being 7 per cent. 1 Ans. $1*75. 
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lis* When notes, bonds, or obligations receive par- 
tial payments, or indorsements,* the, rule adopted by the 
Supreme Court of the United States is as follows : 

^ RULE. 

^ The rule for casting interest^ when partial payments 
have been made^ is to apply the payment, in the first placCj to 
the. discharge of the interest then due. If the payment ex- 
ceed the interest^ the surplus goes towards discharging the 
principal, and the subsequent interest is to be computed on 
the balance of principal remaining due. If the payment be 
less than the interest, the surplus of interest must not be 
taken to augment the principal ; hut interest continues on the 
former principal until the period when the payments taken 
together exceed the interest due, and then the surplus is to 
it applied towards discharging the principal ; and interest 
is to be computed on the balance, as aforesaid.^^ 

The above rule has been adopted hy New York, Massa- 



* From a Latin phrase, tn doraOf roeaninf "npon tbo bMk;** because the pay 
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•mat$ are wdttea aoron the baek of the note. 
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ihussttSj and by nearly all tlie»other states of the Union. 
The following is the 

CONNECTICUT RULE. 

" Compute the interest on the principal to the time of the 

first payment ; if that he one year or more from the time the 

interest commenced, add it to the principal^ and deduct the 

payment from the sum total. If there he after payments 

made, compute the interest on the balance due to the next 

payment^ and then deduct the payment as above; and 

in like manner^ from one payment to another, till all ^he 

payments are absorbed ; provided the time between one pay- 

ment and another be one year or more. But if any pay- 

ments be made before one yearns interest hath accrued, then 

compute the interest on the principal sum due on the obliga- 

tion, for one year, add it to the principal, and compute the 

interest on the sum paid, fh&m the time it was paid up to the 

end of the year ; add it to the sum paid, and deduct that 

sum from the principal and interest added as above. 

If any payments be made of a less sum than the interest 
arisen at *.he time of such payment, no interest is to be com* 
puted, but only on the principal sum for any period,** 

EXAMPLES. 

$620. UncA, Nov. 1, 1837. 

1 , For value received, I promise to pay Thomas Jone9, 
or order, the sum of six hundred and twenty dollars, on 
demand, with interest. Chahles Baiol . 

The following indorsements were made on this note : 

1838, Oct. 6, there was indorsed. . . $61 07. 

1839, March 4, « « « . . . . 89 03. 

1839, Dec. 11, « « « . . . . 107-77. 

1840, July 20, << « « . . 200-5(J. 



ggg ELEHENTART ARITHI^ETIC. 

What was the balance due, Oct. 15, 1840, allowing 7 
per cent, interest, according to the U. S. rule ? 

The pupil will find it convenient to arrange the woik 
for finding the multipliers at 6 per cent as follows : 

year, mo, da. 

Date of note 1837 10 1 mo,da,mulUpltersat6p.i 

1st indorsement 1838 9 6 11 5 0055f. 

2d indorsement 1839 2 4 4 28 024"}. 

3d indorsement 1839 11 11 9 7 0046^. 

4th indorsement 1840 6 20 7 9 00365. 

Date of settlement 1840 9 15. 2 25 014f. 

35 14 0177f 

Having found the different intervals of time, we then 
find the multipliers at 6 per cent, bj Case I£D Ajelt. 11S« 

As a check upon our work, we add all the different in- 
tervals of time together, and find it makes 35 months and 

14 days. We also add all the multipliers, and obtaic 
0177+. 

Now, subtracting the time the note was given from the 
time of settlement, we also obtain 35 months and 14 
days, which time gives 0177-^ for multipUer. 

It would be well in all cases where interest is to be cast 
on a note of many indorsements, to follow the above 
method of operation; since, by proceeding with systematic 
otder, there is less chance for committing errors. 

If we wish to have the result true to a cent, we mual 
carry our work to three decimal places, or to mills. 

In the following operation we extend the work to three 
decimal places ; when the value beyond the third place 

15 one half or more, we add a unit to the decimal in the 
third place, but when that value is less than one half, wt 
neglect it. 
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Haying found the muUiplierSf we continue the work as 
follows : 
The amount of note, or principal, is . . . $620000 
Interest on the same, up to Oct* 6, 1838, is . 40*386 

Amount due on note, Oct. 6, 1838, is . . . 660-386 
The first indorsement is 61-070 

599-316 
Interest from Oct 6, 1838, to March 4, 1839, is 17-247 

Amount due March 4, 1839, is 616*563 

The second indorsement is , 89-030 

527-633 
Interest from March 4, 1839, to Dec. 11, 1839, is 28414 

555-947 
The third indorsement is ...... . 107-770 

448-177 
Interest from Dec. 1 1, 1839, to July 20, 1840, is 19-085 

467-262 
The fourth indorsement is . . ... . . 200*500 

266-762 
Interest from July 20, 1840, to Oct. 15, 1840, is 4-409 

Ans. 271171 

$350. UncA, May 1, 1836. 

2. For value received, I promise to pay Isaac Clark, oi 
•ider, three hundred and fifty dollars, with interest, at 6 
per cent. N. Brown. 

Indorsements were made on this note as follows : 
Dec. 25, 1836, there was paid .... $50. 

June 30, 1837, « « ........ 5. 

Aug. 22, 1838, « « ...... 15. 

June 4, 1839, " ««.;.., 100. 
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H9W much was due Apiil 6, 1840, if interest is com 
puted according ^to the U. S. rule ? 

year. mo. da. muUipUers 

Date of note 1836 4 1 mo. da, at 6 per cent 

Ist indorsement 1836 11 25 7 24 0039. 

2dmdorsement 1837 5 30 yr . 6 5 O-O30f. 

8d indorsement 1838 7 22 1 1 22 0068i. 

4 Ji indorsement 1839 5 4 9 12 0*047. 

Date of settlement 1840 3 5 10 1 0-0501. 

3 11 4 0-2351; 

The amount of the note, or principal, is . . $350-000 
Interest up to Dec. 25, 1836, is 13-650 

363-650 
The first indorsement is ....... . 50000 

313-650 
Interest up to June 4, 1839, is 45*950 

359-600 
Indorsement, June 30, 1837, which is ) g.^ 

-less than the interest then due, ) ^ 
Indorsement, Aug. ^2^ 1833,' ... 15 

This sum is still less than the interest ) qq 
now due, ) 

Indorsement, June 4, 1839, . . . 100 

— •120-Q(» 

This sum exceeds the interest now due. 

239-600 
Interest up to April 5, 1840, is . . . . . . 12-020 

Anount due April 5, 1840, .... Ans. $251*620 

How much would have heen due, had we oomputed 
interest according to the Connecticut Rule? 
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NoTCi. — We will, here, indicate the steps of the process undei 
the Connecticut Rule. First, find the amount of the principal sum 
for one year; that is, to May 1, 1837. Then find the amount of <» 
t)ie first payment to the same date. Deduct the latter amount from 
the former. Next, find the amount of the new principal thus ob- 
tained for another year, that is, to May 1, 1838; then find the 
amount of the second payment to the same time, and deduct as 
before, and so on. Ans, S^2'12. 

#108-^. Utica, Dec 9, 1835. 

3. For value received, I promise to pay Peter Smith, oi 
order, one hundred and eight dollars and forty-three cents, 
on demand, with interest, at 7 per cent. 

John Saveall. 

Indorsements were made as follows : 

March 3, 1836, there was indorsed . $50*04. 
Dec. 10, 1836, « « ** . . . 1319. 
May 1, 1838, « « ". . . . 5011. 

How much remained due, according to the U. S. rule. 
Oct. 9, 1840? Ans.95'SU. 

How much according to the Connecticut Rule 1 

Note. — ^After several steps, there will be a new principal, Dec. 
9, 1838. ^The interest is to be computed upon this, not for one year, 
since there is no indorsemeift within the year, but up to the time cl 
settlement. Ans. $5*80. 

•143TVir. Utica, August 1, 1837. 

4. For value received, I promise to pay D. Budlong, or 
bearer, one hundred and forty-three dollars and fifty cents, 
on demand, with interest W. Gould. 

Dec. 17, 1837, there was indorsed . . 837.40. 
July 1, 1838, « « « . . . . 7-09. 
Dec. 22, 1839, " " « . . . 1313. 
Sept. 9, 1840, « « <*..., ^^*^^, 
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How much remains due, according to each rule, Dec 
28, 1840, the interest being 7 per cent. ? 

Ans. U. S. rule, $60,866. 

Note.— After a few steps we shall find a new principal, Aug. 1, 
1838. We compute the interest on this np to Dec. 22, 1839, as 
there is no payment within a year. From the amonnt deduct the 
payment made Dec. 22, 1839. We have, then, another new prin- 
cipal, the interest on which is to be computed for one year, that is, 
10 Dec. 22, 1840, and added ; we find also the amount of the )ast 
payment to that date; deduct, and find amount of the balance, 
Dec. 28, 1840. Am. Ccmn. role, $6073. 

5. A note of $486 is dated Sept. 7, 1831, on which, 

March 22, 1832, there was paid . . . $125. 
Nov. 29, 1832, « « « .... 160. 
May 13, 1833, « " « .... 120. 

What was the balance due, according to each rule, 
April 19, 1834, the interest being 7 per cent. ? 

^^ ( U. S. rule $144-404. 
*tCk)na « 143-55. 

116. The principal, the rate per cent., the lime and 
the interest, are so related to each other, that any three of 
them being given, the remaining one can be found. 



PROBLEM L 

Given the principal, the rate per cent., and the tune, to 
find the interest. The rule for this problem has already 
been given under Case ILL, Art. 113 ; it is equivalent to 
the following 
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RULE. 

Multiply the interest of$l, for the given time and givem 
jrat9 per eent.^ by the number of dollars in the principal 

PROBLEM n. ' 

Given the time, the rate per cent., and the interest, to 
find the principal. It is obvious that the interest on a 
given sum is as many times greater than the interest on 
$1, as the given sum is times greater than $1. Hence, 
we have the following 

RULE. 

Divide the given interest by the interest of 91 9 for tAa 
given timey and given rate per cent. 

EXAMPLES. 

1. The interest on a certain principal, for 9 months and 
10 days, at 4^ per cent., is $101605. What was the 
principal ? 

In this example, we find the interest of $1, for 9 months 
and 10 days, at 4^ per cent., to be 90 035; therefore, 
1^101605, divided by $0 035, gives 2903, for the number 
of dollars in the principal required. 

2. What principal will, in 1 year, 7 months, euid 15 
days, at 6 per cent., give $9*75 interest ? Ans. $100. 

3. What principal will, in 7 years and 9 days, at 6 per 
ceut., give $16*86 interest? Ans. $40. 

4. What principal will, in 8 years and 6 month&^ ^t t& 
per cent., give $92'76 intereBl'i Aus. %J5i^ 
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5. Waat principal will, in 3 months and 9 days, at 8 
per cent., give $90 interest? Arts. 94090-909 
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Griven the principal, the time, and the interest, to find 
the rate per cent. 

If the rate per cent, be doubled, other things being tA« 
same, the interest will be doubled ; if the rate per cent, is 
tripled, the interest will be tripled. And, in all cases, the 
interest at anj particular rate per cent, is as many times 
greater than the interest at 1 per cent, as the given rate 
per cent, is times greater than 1 per cent. Hence, we 
have this 

RULE. 

Divide the given interest by the interest of the given prvnf 
cipal^for the given time, at 1 per cent 

EXAMPLES. 

1. The interest of $100, for 9 months and 10 days. Is 
^3-50. What is the rate per cent? 

In this example,* we find the interest of $100, for 9 
months and 10 days, at 6 per cent., to be $4 66|. The 
interest at 1 per cent, is JOT?^ ; therefore, dividing $3*60 
by iW'77^, we Obtain 4^ for the rate per cent, required. 

2. At what rate per cent, will $530, in 3 years and 6 
months, give $92*75 interest ? Ans. 5 per cent 

8. At what rate per cent, will $19-41, in 1 year, T 
tottJths, and 13 dAys^ gite $2-200339^ intetest? 

Aus. T ^t cent. 
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4. At what rate per cent, will $5-37, in 4 years and 12 
days, give $1-73272 interest? Ans. 8 per cent. 

5. At what rate per cent, will $4070, in 3 months, give 
$91-575 interest? Ans. 9 per cent 

» 

PROBLEM IV. 

Given the principal, the rate' per cent, and the interest, 
to find the time. 

If the time for which interest is commuted be doubled, 
other things being the same, the interest will be doubled ; 
if the time is tripled, the interest will be tripled. And in 
all cases, the interest for any particular time is as many 
times greater than the interest for one year, as the par- 
ticular time is greater than 1 year. Hence, we have this 

RULE. 

Divide the given interest by the interest of the given prin* 
e^Ktl^for 1 year, at the given rate per cent, 

EXAMPLES. 

1. In what time will $37- 13, at 4 J per cent, give 
$0-7518825 interest? 

' In this example, we find the interest of $37* 13, for 1 
year, at 4^ per cent., to be $1*67085; therefore, dividing 
$0-7518825 by $1-67085, we get 0-45 years ; this reduced 
to months and days, gived 5 months and 12 days. 

2. In what time will $700, at 7 per cent., give $85*75 
interest ? Ans, 1 year, 9 months. 

3. In what time will $100, at 6 per cent., give $100 

interest? That is, in what time will a given prlncix^l 

double itself at 6 per cent. inteieBl'l Aus, \^\^^'«s».. 

21 • 
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4. In what time will a given principal double itself at 
7 per cent.? Ans. 14f years. 

5. In what time will a gwen principal double itself at 8 
percent? Ans. 12^ years. 

6. In what time will a given principal double itself at 5 
per cent. ? Ans. 20 years. 

7. In what time will a given principal double itself at 
4J per cent. ? Ans. 22^ years. 

The following table gives the time required for a given 
principal to double itself at simple interest at various rates 
per cent. 
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DISCOUNT. 

117. Discount is an allowance made for the payment 
of money before it is due. ^ 

The present worth of a debt payable at some future time, 
without interest, is such a sum of money as will, if put at 
jkiterest for the given time, amount to the debt. 

When the interest is at 6 per cent., the amount of 91, 
for one year, is $106 • therefore, the present worth of 
• 106, due one year hence, is 81. If the present worth 
of $1 06 is $1, it follows that the present value of $1 will 
be the same fractional pari of ^V^thal %\ is of $1-06; 
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that is, the present value of $ 1 is -nh- of 8 1 . or -^f ^ . And 
since the present \v;orth of two dollars is twice as great as 
for one dollar, we have ^f#l- for the present worth of $2 
And in the same way we find ^?^ for the present worth 
^f ^3 ; -f^ for the present worth of $ 10. 

Had the time been 6 months instead of one year, then 
would n^-Jy be the present worth of $1 ; t?(?t would be 
the present worth of $2 ; -f?^ would be the present worth 
oftlO. 

If we reckon 7 per cent, interest, the present worth of 
$1 for one year would be t*oT) ^or 6 months it would be 
"vVrF i and so on for other sums and other rates of interest. 
Hence, we have the following • 

RULE. 

Find the amount of $1, for the given time^ at the given 
rule per cent., then divide the sum whose present worth is re^ 
quired, by^^is amount, and ip will give tJie number ofdoUars 
in the present worth. Subtract the present worth from the 
given sum, and it will give the discount. 



•What if Diicountl What is the present worth of a sum of mooey due at 
ftitHfs period 1 What >• the present worth of $1*00, dae one year hence, at 6 per eeoL 
inlaraitl Repeat the Rule for eoin[iatuic discount. 

EXAMPLES. 

1. What is the present worth of $62275, due 3 yean 
and 6 months hence, at 5 per cent. ? 
. In this example, we find the amount of $1, for 3 yean 
and 6 months, at 5 per cent., to be #1175 ; therefore, di- 
viding $62275 by $1-175, we get 530, for the number of 
dollars in the present worth. If -we ^>3JoU^^\. nXna ^x"W6«b^ 
worth from the sura, we gel %9^-75 lox \)si^ $i\^Q.<s^s3^. 
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2. What is the present worth of 84161-575, due S 
months hence, at 9 per cent. % Ans. 84070. 

3. What is the present worth of $7.10272, due 4 yean 
and 12 days hence, at 8 per cent. ? Ans. $5*37. 

4 Sold goods for 8 1 500, to be paid one half in 6 months, 
and the other half in 9 months. What is the present 
worth of the goods, interest being at 7 per eent. ? 

Ans, 81437-227. 

5. Sold goods for 81500, to be paid at the endof7i 
months. What is the present worth of the goods, interest 
being at 7 per cent. ? Ans, $1437- 126. 

6. What is the present worth of 850, payable at the 
end of 3 months, at 7 per cent. % Ans, 849*14. 

7. What is the discount on $100, due 6 months hence, 
at 6 per cent. ? Ans, 82*913. 

8. What is the discount on $750, due 9 months hence, 
at 7 per cent. ? Ans. 837*411. 

9. What is the present worth of 83471-20, due 3 years 
and 9 months hence, at 4^ per cent. % Ans. 8^70*01 1. 

10. What is the discount of $150, due 3 months and 18 
days hence, at 6 per cent. ? Ans. 82*652. 

11. What is the discount of 8961*13, due 1 year and 5 
months hence, at 7 per cent. ? Ans. 886*713. 

12. What is the discount of 837*40, due at the end of 7 
months, at 6 per cent. ? Ans. 81*265. 

13. Bought a bill of goods for 81200, one third payable 
in 3 months, one third in 6 months, and the remaining 
one third in 9 months. How much ready cash ought to 
pay for the goods, if we consider money with 6 per cent. 1 

Ans. 81165*21-1-. 
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COMPOUND INTEREST. 

118* When, at the end of a year, or of any given 
time, the interest due is added to the principal, and the 
amount thus obtained is considered as a new principal, 
upon which interest is to be cast for another given period, 
to be added in like manner to form a second new prin- 
.cipal, and so on, the last amount thus obtained is called 
the AMOUNT AT COMPOUND INTEREST. If from this amount 
we subtract the original principal, we obtain the com- 
pound INTEREST. 

How ii tiie amonnt of eomponnd interest found 1 How it the oompound inttrait 
•btoinedl 

EXAMPLES. " 

I. What is the compound interest of 81000, for 3 jean 
fcl 7 per cent. 1 

Principal, 81000 

Interest on $1000 for one year, . . 70 

First amount, or second principal, • 1070 
Interest on $1070 for one jear, . . . 74-90 

Second amount, or third principal, . 1 144-90 
Interest on $1144*90 for one year, . . 80- 143 

Third amount, 1225043 

Original principal, ....... 1000 

The compound interest required, Ans, $225048 



250 ELEMENTARY ARITHMETIC. 

2. What is the amount of $100, at 6 per cent, per aiy 
num, compound interest, for two years, when the interest 
is added in at the end of every six months ? 

Principal, $100 

Interest on $100 for 6 months, . . 3 

103 
Interest on $103 for 6 months, . 3 09 

10609 
Interest on $10609 for 6 months, 3*! 827 

109-2727 
Interest on $109*2727 for 6 months, 3-278181 

Amount required, $112-550881 

8. What is the compound interest of $630, for 4 yean, 
at 5 per cent? Ans. $135*769. 

* 4. What is the i^mount at compound interest, of $50 
for 3 years, at 5 per cent. ? Ans. $57-881. 

5. What is the compound interest of $1000, for 4 yeais, 
at 6 per cent ? Ans, $262*477. 



BANKINi}. 

1 19* A BANK is an incorporated institution, created foi 
the purp09e of loaning money, receiving deposits, and 
dealing in exchange. 

The stocky or amount of money in trade, is limited by 
law, and owned by various individuals who are called 
ftockholders. 

Banks are allowed to make notes which are denomi 
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Dated ^nk bUls, which circulate as money, because, on 
demand of the holders^ of them, they must be redeemed 
by the banks, with speck. 

It is customary for banks, in most cases, when they 
loan money, to take the interest in advance ;* that is, to 
deduct it from the face of the note at the time the money 
is lent. The note is then said to be discimnted. 

The sum to be discounted^ or the face of the note, is 
called the amount. 

The interest deducted is called the discount. 

What then remains is called the present worthy or pro- 
ceeds. 

A note to be discounted, or bankable, must be made 
payable at some future time, and to the order of some per- 
son who indorses it. 

It is usual for the banks to take the interest for 3 days 
more than the time specified in the note; and the borrower 
is not obliged to make payment till these three days have 
expired, which are for this reason called days of grace. 

What ii a banki What is the stock 1 Who are the stockholders 1 How an 
bank notes called 1 Do they circulate as money 1 How are the banks obliged to 
ndemn their notes 1 How do banks sometimes take the interest 1 When is a note 
laid to be discounted t What is the nnount 1 What is the interest deducted called ? 
How is that which remains called? Does a bank note require an indorserl For 
how many days more than specified in the note do banks take interest 1 What are 
three days called 1 



What is the banking discount on 91000. for 3 months, 
«t 7 per cent. 1 

In t^is e^mple, we find the interest on 91, for 3 
months and 3 days, at 6 per cent., to be 900 155, which, 
multiplied by 1000, gives 915*50, for the discount at 6 

* This method of discountmg bank notes is usurious, and is fast going out of us^ 
•od lasted of it the banks now deduct the discount as found by Rule under Akt 

in. 
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per cent. ; this, increased by its sixth part, becomoi 
•I80§i for the discount at 7 per cent., as required. 
Hence we may find banking discount by the following 

RULE. 

Compute the interest-^ Case IV. Art. 113,) on the gnm 
sum^for three days more than is specified. This tnteresi 
will 6e the discount, 

EXAMPLES. 

1. What is the banking discount of $150, for 6 months, 
At 6 per cent. ? Ans, $4*575. 

2. What is the banking discount of $375, for 3 months 
and 9 days, at 7 per cent. ? Ans. $7-438. 

3. What is the banking discount of $400, for 9 months, 
at 7 percent.? , ^ns. $21-231. 

4. What is the banking discount of $29 30, for 7 
months, at 5 per cent. ? Ans. $0*867. 

5. What is the banking discount of $472, for 10 
months, at 7 per cent. ? Ans. $27*809. 

130« When the present worth of a bankable note, the 
time for which it is to be discounted, and the rate per 
cent are given, to find the amount or face of the note. 

What must be the face of a bank note which, when 

discounted for 4 months and 15 days, gives a present 

worth of $100, interest Wng 6 per cent. ? 

^ If we suppose the noie to be $1, we find the banking 

^count for 4 months a^ 15 days to be $0.023 ; nenoe 

H— $0-023 =$0*977, is thta present worth. Had the face 

Njie note been $2, the preiijent worth would have been 

> $0.977 ; had it been ^10, ten times $0 977, and 

\me would be true for other ratios. Hence, in oidei 
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that the present worth of the note may be 9 IOC its face 
must be as many times greater than $1, as $100 is times 
greater than $0-977. Dividing $100 by $0977, we find 
for a quotient 102-354-f . Hence, if a bank note for 
$102*35 be discounted for 4 months and 15 days at 6 per 
cent interest, the present worth will be $100. 
Hence we nave this 

RULE. 

Compute (he banking discount on $1, for the given time 
and rate per cent.; subtract this discount from $1, then 
divide the present worth by the remainder y and the quotient 
wiU be the amount, or face of the note. 

EXAMPLES. 

1. What must be the amount of a bankable note, so 
that when discounted for 3 months, at 6 per cent., it shall 
give a present worth of $600 ? 

In this example, we find the banking discount cm $1, 
for 3 months, to be $0-0155, which, subtracted from $1, 
gives $0-9845 ; therefore, dividing $600 by $0-9845, we 
obtain. $609-446, for the required amount of the note. 

2. What' must be the face of a bankable note, so that 
when discounted for 2 months, at 7 per cent., the bor- 
rower shall receive $50 ? Ans. $50*62. 

The following table gives the amoulit of a bankable 
note, so that when discounted at 5, 6, or 7 per cent., for 
any number of months, from 1 to 12, the present worth 
•hall be just $1. oo 
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1-056059 
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1043932 


1053186 


1062605 


11 


1048493 


1058761 


1 069233 


12 

• 


1-053093 


1-064396 


1075944 



We will now work some examples by the aid of the 
above table. 

3. What must be the face of a bankable note, so that 
when discoimted for 10 months at 5 per cent., the present 
worth may be $1000? 

Looking in the table directly under the 5 per cent, and 
adjacent to 10 months, we find $ 1 043932 f this, multiplied 
by 1000, gives $1043*932, for the face of the note re- 
quired. 

4. What must be the face of a bankable note, so that 
when discounted for 7 months, at 7 per cent.,' the present 
worth may be $70-50 ? Ans. $73546. 

5. What amount must I make my fiote, so that wheo 
discounted at the bank for 12 months, at 7 per cent., I 
may receive $ 1 00 ? Ans. $ 1 07594. 

6. What must be the amount of a note, so that when 
discounted at the bank for 6 months, at 6 per cent., the 
barrowei may receive $365 1 Ans. $376-483. 
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, COMMISSION. 

131« Commission is an allowance made to a factor 
or commission merchant for buying and selling. It is 
estimated at so much per cent, on the money used in thfi 
transaction. 

Wh it IB Commission 1 How is it estimated 1 

Since commission is a certain percentage of money em- 
ployed in buying and selling goods, it may be found by 
the rule under Percentage^ Art. 113, which may b« 
given as follows : 

RULE. 

Multiply the sum of money on which commission is to be 
computed, by the rate per cent, expressed in a decimal, and 
the product J when pointed off according to the rule f(T deci' 
malsj will be the commission. 

EXAMPLES. 

1. What is the commission on $3765*50, at 3^ per 
cent.? 

OPERATION. 

83765-50 
0035 

1882750 
1129650 



$13 1-79250 



2. What is the commission on $10000, at 4 per cent » 

Ans, $400. 
8. A factor sells 43 bales of co\.U>xi %X ^l^^x\s»Ss^, 
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and charges 2 per cent, commissior.. How much montsj 
must he pay to his principal 1 Ans. $15802-50. 

4. A sends to B, a broker, $360^ to be invested in 
9tock : B is to receive 3 per cent^ on the amount paid for 
the stock. What was the value of the stock purchased? 

Since B is to receive 3 per cent., it is plain that $103 d 
A'b money would purchase $100 worth of stock. Hence, 
the amount expended for stock must be |Jf of $3605= 
$3605-^1 03 =$3500. Ans. 

Note. — In such ca^es as the above, when the given sum includes 
the factor's commission, and we desire to know what amount he 
must invest for his princi|)al, so that the balance may be his com- 
mission on the amount invested, we must divide the given sum hj 
the percentage of the commission increased by a unit. Thus, 
dividing $3605 by 1*03, the quotient is $8500, which is the sum 
invested. 

5. A factor receives $601 12, and is directed to purchase 
cotton at |(289 per bale : he is to receive 4 per cent, on 
the money paid for the cotton. How many bales did he 
purchase ? 

$60 11 2 -f- 1-04 =$57800 amount paid for cotton. 

$57800-7-$289=200, number of bales. 

6. The par value* of 125 shares of bank stock wa« 
$100 per share. What is the present value, if the stock 
is worth 18 per cent, above par? Ans, $14750. 

7. What is the value of 50 shares of bank stock, the 
par value of which was $200 per share, on the supposi- 
tion that it is 12 percent, below par, or, that it is worth 
only 88 per cent, pf its par value ? Ans. $8800. 

* By par vntue is meant the original cost or estimated ittloe of stock. When it k 
irortit mon than its original cost, it is said to be above par, when it it worth lea thu 
•Ae m^ioMi eoet, it it i&id to be below par. 
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8. A bank fidls, and bas in circulation $108567. It 
cai) pay only 13 per cent. What amount of money hat 
it on hand ? Ans. $141 13*71. 



INSURANCE. 

133, Insurance is a contract, by which an indiridual 
at company agrees to restore the value of ships, houses, 
or goods of whatever kind, which may be destroyed by 
the perils of the sea, or by fire. 

The security is given in consideration of a certain sum 
o£ money called the premium^ which is paid by the owner 
of the property insured. 

The premium is always estimated at a certain rate pex 
cent, on the vdlue of the property insured. ♦ 

The written agreement of indemnity is called a policy. 

What is Imaraneet What is premium 1 How is the premium estimated. 
What is the policy? 

I( 10 obvious that the foregcnng rules under Percentage 
and imder Commission, may be employed for finding the 
insurance premium. 

EXAMDPLEiSl 

1. If A gets his house insured for $1800, at 41 cents on 
$100, what will be the amount of the premium? 

Ans. $7-38. 

2. An insurance of $12000 wfis effected on the ship 
Ocean, at a premium of 2 per cent What did tl^ pre 
mium amount to ? Ans, $240. 

3. 1 eflfected an insurance of 1^5^*^^ o\x xsvj ^^^S^sfiEssJ^ 

22* 
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house and furniture for 1 year, at -f of 1 per cent. What 
did the premium amount to? Ans. $19-6125. 

4. What is the amoun* of premium for insuring $34567, 
at 60 cents on $100 ? Ans. $207*402. 

5. What would be the premium for insuring a ship and 
eargo, valued at $46370, from Boston to Liverpool, at 2^ 
percent.? - An j. $1043-325. 



LOSS AND GAIN. 



133« Loss AND Gain is a rule by which merchants 
discover the amount lost or gained in buying and selling 
goods. It also assist^ them in adjusting the price of theil 
goods so as to. lose or gain a certain per cent 

What is LoM and Gain 1 

EXAMPLES. 

1. Bought 300 yards of broadcloth at $2-25 per yard, 

and sold the same at $3*50 per yard. How much wai 

gained ? 

$3*50 price of 1 yard. 

$2'25 «ost of 1 yard. 

$1-25 gain on 1 yard." 

$1-25 
300 

$37500 whole gain. 

2. A merchant bought 320 barrels of flour at $5 per 
baireiy but he finds he* must lose 10 per cent, in the sales. 

How much will he receive iot \Yi€> ^jYvqVi'^ 
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The whole cost of 320 barrels is $5 x 320 =$1600. 

Since he loses 10 per cent, one dollar's worth must sell 

for 90 cents. 

$1600 
0-90 

Ans, $1440 00 what he receives. 



3. Suppose I buy 25 cords of maple wood at $2-60 pa 
oord, and sell it so as to make 25 per cent. What must 
I feceive for the whole ? 

The whole cost of the wood is $2*50 x 25 =$62* 50. 

Since I make 25 per cent., one dollar's worth must sell 

for $1-25. 

$62-50 
1-25 

31250 
12500 
6250 



Ans. $781250 what I receive. 

. 

4. Bought a house and lot for $1400, and sold it foi 
$1200. How much 'per cent, did I lose 1 

$1400 cost of house. 
$1200 what sold for. 

$200 what I lost on $1400. 

Hence, TVW=+=014f =14| per cent. 

5. Bought 225 gallons of molasses for 26 cents pet 
gallon, and sold the whole for $64-35. What did I gain 
per cent. ? 

The whole cost of 225 gallons is $0'26x 225 = $58-50. 
The whole gain is $64-35- $58-50 = $585. Since $5-85 
is the gain on $58-50, it follows that Ih^ ^%m ^w.%\^«>^ 
oe found by dividing $5\S5 by 5^*5. "P^dorravxsv^ "^ia^ 
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division, we have $5*85-;- 58*5 =0*1 or 010, that is, the 
gain is 10 per cent. 

From the foregoing examples we are able to deduce the 
following principal 

RULES. 

I, The total gain or loss is the difference between this 
f/r^t cost and the selling price, 

IL The first cost multiplied hy 1, incre<ised by the gaui 
per cent,, or by i decreased by the loss per cent.,, considered 
as a decimalj will give the selling price. 

III. The whole gain or loss divided by the first costy voiU 
give the gain or loss per cent. 

6. Bought 75 pounds of coffee at 10 cents per pound. 
At how much per pound must I sell it so as to gain $3 on 
the whole? ^n^. $0*14. 

7. Bought 25 hogsheads of molasses, at $18 per hogs- 
head, in Havana; paid duties, $1630; freight, $25; 
cartage, $5*50 ; insurance, $2525. What per cent, shall 
I gain, if I sell it at $28 per hogshead ? 

Ans. About 34 per cent. 

8. If I buy broadcloth for $3*50 per yard, how much 
must I sell it at per yard so as to gain 25 per cent. ? 

Ans. $4-37f 

9. If I buy cloth at $3*50 per yard, how many must I 
sell it at per yard so as to lose 25 per cent 7 Ans. $2'62|. 

10. A person bought a city lot for $800, and sold it 80 
as to gain 40 per cent. How much did he sell it for ? 

Ans. $1120. 

II. A house which cost $3000 was sold for $2400. 
What per cent, was lost ? Ans. 20 per cent. 

12. A house which coal %^4QQ was sold for $3000 
^~ cent was gained *l ^-as. ^"^ ^^ ^^\!^« 
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FELLOWSHIP. 

Id4:. Fellowship is the union of two or more indi* 
viduals in trade, with an agreement to share the losses 
and profits in the ratio of the amount which each in* 
dividual puts into the partnership. The money employed 
ii called the capital stock. 

The loss or gain to be shared is called the dividend. 

What ii Fellowship 1 What ii the capital itock 1 What ii the dividend 1 

EXAMPLES. 

1. A, B, and C, enter into copartnership. A put in 
1180, B put in $240, and C put in $480. They gained 
$300. What is each one's part of the gain 1 

$180 A's stock. 
240 B's stock. 
480 G's stock. 

$900 whole stock. 



fj^= 1 = A's part of the entire stock. 
-m=-i=B's « « " « « 
W=tV=C's " « « « « 
tience, A must have ^ of $300= $60 for his gain. 
B " « -^ of $300- $80 « « " 
C " " tV of$300=$l60 « « « 

$300 
From the above we may deduce the following 

RULE. 

Make each partnef's stock the num&rator ofafractum, and 
ike sum of their stock a common denominator; then miiUiplf 
the whole gain or loss by each of these fractions^ for eaek 
partnet^s share. 
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2. Five persons, A, B, C, D, and £, are to share between 
them 92400. A is to have j ; B is to have 1 ; C is to 
have f ; D and E are to divide the remainder in propaitimi 
to the numbers 5 and 7. How much does each one 
receive? 

A receives i of $2400 =$400. 

B « J of 2400= 600. 

C « fof 2400= 900. 



$1900. 



$2400 
1900 



$500 sum of D's and E's part 

5 represents D's part. 
7 represents E's part. 

12 represents the sum. 

Hence, D must receive fy of $500z=$208-33f 
E must receive ^^ of 500= 291-66|. 
8. There are three horses belonging to three men, etxt 
ployed to draw a load of plaster a certain distance for 
$26*45. It is estimated that A's and B's horses do } of 
the labor; A's and C's horses ^^ ; B's and C's horses ff. 
They are to be paid proportionally according to these es- 
timates. What ought each man to receive? 

A's and B's horses do j =H 
A's and C's horses do ■A=ii 
B's and C's horses do •H=M' 
Adding all these fractions togethei;, we shall obtain 
twice what they all do, according to the above estimate; 
if we take half the sum, it will give the part supposed U 
be done by all. 
Hence, A's, B's, and C'a horses do 4^. 
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If from this fraction we subtract -if, which is B's and 
Cs, we find J^ for the part supposed to be done by A's 
horse. In the. same way we find ^ for the part done by 
B's" hoTse. -jAt will represent the part done by C's horse. 

Therefore, the parts which the three horses are sup* 
posed to do are -jHf, fbjA- These fractions, having a com- 
mon denominator, must be to each other as their numer 
ators, that is, as 10, 5, 8, whose sum is 23. 

Hence, A ought to have H of $26-45 =$11 -50. 
B ought to have -ff of 26*45= 575. 
C ought to have A of 26-45= 9-20. 

Proof, «26-45. 

4. A, B, and C, agree to contribute $365 towards buili- 
ing a church, which is to be at the distance of 2 miles 
from A, 2^ miles from B, and 3-J- from C. They agree 
that their shares shall be proportional to the reciprocals 
of their distances from the church. What ought each to 
contribute 1 

The reciprocals of the numbers 2, 2i, 3^, are i, Ai 
f ; these reduced to a common denominator, become -|^, 
iW> "rfWr* Now, we must obviously divide $365 in the 
proportion of these numerators ; their sum is 365. 

Hence, A must contribute -Hi of $365=$161. 
B « +Hof 365= 112. 

C « WVof 365= 92 . 

Proof $365. 

5. A person wills to his two sons and a daughter, the 
following sums : To the elder son $1200, to the younger 
Boa $1000^ and to his daughter $600 .; but it is found tha 
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hi8 whole estate amounts to only $800. How much 
ought each child to receive ? 

r The elder son received •342-857f 
Ans.^ The yoimger son received 2857 14f. 

I The daughter received 171 -428+. 

6. Four persons, A, B, C and D together contribute $500 

towards the erection of a school-house, which is located 

at the distance of •}- of a mile from A's residence, i of a 

mile from B's, f of a mile from C's, and 1 mile from D*s. 

They contributed in the reciprocal ratio of their respective 

distanced from the school-house, flow much did eacb 

give? 

A gave U of $500=$24a 

Ans ^^ " *^^ 5^^= ^2^- 
C " V> of 500= 80. 

.D « A of 500= 60. 



DOUBLE FELLOWSHIP. 

IftSm When the stock of the several partners continues 
in trade for unequal periods of time, the profit or losg 
must be apportioned with reference both to the stock and 
time. In such cases the fellowship is called Double Fel- 

LOWSBXB, 
What M Doable Fellowihip 1 

EXAMPLES. ' 

1. Three partners. A, B and C, put into trade money as 
^^/oira : A put in $400 for 1 mouths \ B put in $300 for 
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4 moisths ; C put in (500 for 8 montks. They {gained 
t350. How must they share of this gain ? 

It is evident that $400 for 2 months is the same as« 
•400 x2=$800 for one month. 

And 8300 for 4 months is the same as $300 x 4s$1200 
for one month. 

And $500 for 3 months is the same as $500 x 3==$1500. 
for dae month. 

Hence, $800 A*s money for one month. 
1 200 B^s n^oney for one month. 
1500 C's mdney for one month. 

$3500^ 

< 

Therefore, by Single Fellowship, 

Amusthave-rtW==:Aof $350=$80. . 
B « « +fM=+*of 350=120. 
C " " •4W= f of 350= 150. 

$350 Proof. 

RULE. 

Multiply each pavtner^s stock hy the time it was in trade ; 
make ^ach product the numerator of a fraction^ and the sum 
of the products a common denominator ; then multiply the 
fokole gain or loss by eftch of these fractions, for each part" 
net's share, , 

2. Tnree farmers hired a pasture for $55-50 for the 
season. A put in 6 cows for 3 months, B put in 8 cows 
for 2 months, C put in 10 cows for 4 months. What rent 
might each to pay 7 CA. ought to pay $ 1 3-50. 

Ans, <B " 12-00. 
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8. On the first day of Janiiatj, A began businesfl wiiki 

9650 ; on the first day of April following, he took B into 

partnership with 9500 ; on the first day of next July, they 

took in C with $450 ; at the end of the year they found 

they had gained $375. What share of the gain had 

each^ 

rA had $195. 

Ans.< B « 112-50. 

Ic « 67-50. 

4. A, B and G, have togevher performed a piece of 
work for which they receive $94. A worked 12 days of 
10 hours each ; B worked 15 days of 6 hours each ; G 
worked 9 days of 8 hours each. How ought the $94 to 
be divided between them ? 

A worked 12x10=120 hours. 
B " 15 X 6= 90 hours. 
C " 9x 8= 72 hours. 

282 

Therefore, A had iH.of $94 =f^ of $94= $40. 
Bhad^of 94=ifof 94= 30. 
Chad^ft^bf 94=if of 94= 24. 

5. A ship's company take a prize of $4440, which they 
agree to divide among them according to their pay and the 
time they have been on board. Now the ofHcers and mid- 
shipmen have been on board 6 months, and the sailors S 
months ; the officers have $12 per month, the midsbipmen 
$8, aQ4 the sailors $6 per month ; moreover, there are 4 
officer^, 12 midshipmen, and 100 sailors. What will each 

one's share be? 

{Each officer must have $120. 
Each midshipman « 80. 
Each sailor ^ 30. 
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ASSESSMENT OF TAXES 

136. Taxes are moneys {faid by the people for the 
«mpport of government. They are assessed on the citi- 
tens in proportion to their property ; except the poll tax^ 
which is so much for each individual, without regard to 
his prop^y.' 

In order to ascertain what each individual ought to pay, 
an accurate inventory of all the taxable property must be 
made. 

When a tax is to be assessed on property and polls, we 
must first see how much the polls amount to, which must 
be deducted from the whole sum to be raised ; we must 
then apportion the remainder according to each individualV 
property. 

To effect fnis apportionment, we find what per bent of 
the whole property to be taxed, the sum to be raised is ; 
we then multiply each one's inventory by this per cent., 
expressed in decimals, and the product is his tax.'' 

Assessors find it convenient to form a table which shall 
at onc^ give the taxes oh small sums, from one dollar and 
upwards. • 

What am taxes ? How are they anened 1 What is a poll tax 1 VH-y must aa 
■Moxata inveatory of all die taxable property be made 1 When a oertain tax is to bt 
kid on propedy and polls, which must be found first 1 Having deducted the amoool 
of poll taxes, how do we proceed 1 Having found the tax on one dollar, how do we 
obtain the tax for any other amount 1 May the labor bo shortened by means of a 
Idilel 

EXAMPLES. 

I. Suppose a tax of $600 is to be raised in a town cott- 
oning 60 polls. If the whole taxable property ainoiis^ 



WB 
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to $37000, and each poll tax is $0-75, what will 
tax, whose property b assessed at $653, and wli 
one poll ? 

$0*75 amount of one poll tax. 
60 

' $45 00 amount of all the poll taxei 

$600 whole amount to be raised. 
Deduce 45 amount of poll taxes. 

$555 amount to be raised on $37000. 

Hence, TfHir=$0'015 tax on one dollar. . 
Having found the tax on one dollar, we read 
struct this 

TABLE. 



$1 pays $0015 



I 



2 
8 

4 
5 
6 
7 
8 
9 
10 



tt 
u 
u 
a 
a 
u 
a 
a 



•03 

•045 

•06 

•075 

•09 

•105 

;12 

•135 

•15 



$20 pays $0-30 



30 
40 
50 
60 
70 
80 
90 
100 



u 
a 
u 
(( 
a 
u 
tc 



•45 

•60 

•75 

•90 

105 

1-20 

1-35 

150 



$200 pays i 

300 « 

400 

500 

600 

700 

800 

900 
1000 " 1 



a 
u 
it 
u 
u 
u 
u 



Now, to find A's tax, his property being $653, 1 
the above Table, that 

The tax on $600 is $9*00. 
The tax on 50 is -75. 
The tax on 3 is -045. 



One poll is 



The tax on $653 is $9*795. 

•75 



$10*545 tax requ 
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2. By the above table, what would be the tax on $425, 
there being no poll tax? , An^. $6*375. 

3. By the same table, what must B pay, who has 2 
polls, and whose real and personal property is assessed at 
8762? Anf. $12-93. 

4. If C pays 3 polls, and is assessed a. $1250, how 
much ought he to pay? Ans, $21. 

5. What is the tax on $375, there Deing no polls ? 

Ans. $5-625. 

6. How much is the tax on $1875? Ans. $28-125. 

7. How much is the tax on $1 100 ? Ans. $16-50. 

NoTB. — ^By this method school rates may be compared, taiet 
fox buUding school-houses, or, indeed, rates for any other similar 
purposes. 



EQUATION OP PAYMENTS. 

13T« Equation of Payments is a process by which 
we ascertain the ayerage tim,e for the pa3nnent ot s^eral 
sums due at diferent times. 

What b Equation of Paymaiits 1 

Suppose I owe $1000, of which $100 is due in 2 months, 
$250 in 4 months, $350 in 6 months, and $300 in 9 
months. Now, if I pay the whole sum at once, how 
many months credit ought I to have? 

A credit on $100 for 2 months 
IB the same as a credit on $1 for ^100x2f7io.s5200iffMi 
200 months. 

23» 



1^0 XLBMBlfTAKY ARITHMETIC. 

A credit on $250 for 4 months'! 
18 the same as a credit on $1 for v25Ox4in0.=lOOOflw 
1000 months. J 

A credit on $350 for 6 months'! 
is the same as a credit on $1 for >350x6fiio.=2100iiiA 
2100 months. J 

A credit on $300 for 9 months'] 
is the same as a credit on $1 for i>300x9fiM.= 2700flio. 

2700 months. J 

$1000 6000m 

Hence, I ought to have the same as a credit on $1 foi 
6000 months. But if I wish a credit on $ 1000 instead oi 
$1, it ought evidently to be for only one thousandth jMtft 
of 6000 months, which is 6 months. 

Hence, we infer this 

RULE. 

Multiply each sum by the time that must elapse before tl 
becomes due ; divide the amount of these products by th 
amount of the sums; the quotient wiU be the equated time. 

^ EXAMPLES. 

1. I purchased a bill of goods amounting to $1500, of 
which I am to pay $300 in 2 months, $500 in 4 months, 
and the balance in 6 months. What would be the mean 
time for the payment of the whole? 

Ans, 4rfgmo., or 4mo. I6da, 
2L A merchant owes $500 to be paid in 6 months, $600 
to be paid in 8 months, and $400 to be p^id in 12 months. 
^ Wl^at k the equated time of payment? 

Afi5. Simo.^ or Smo, \2da. 
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3. A owes B a certain sum; one tbkd is ^ue in 6 
moolibB, one fourth in 8 months, and the remainder ift ^8 
months. What is the mean time of payment ? 

It is evident that it mak^s no difference what the amount 
is which A owes B, since it is certain fractional paiJit 
which become due at particular times. If we suppose tlM 
sum to be $1, then our work will be 

tno* tno. 
iX 6=2 
i X 8=2 
Remainder is t^, and i^ x 12=5 

Arts. 9 months. 

The least sum which we can take so as to SToid fme- 
tions is $12. In this case we have 

"^ ^ of 12=4, and 4 X 6mo.=24//io 
^ of 12=3, « 3x 8mo.=24mo. 
Remainder, =5, " 5xl2mo.=60f?M>., 

12 lOSmo. 

Hence, -^^^=9 months for the time. 
* 4. A merchant has due him 8300 to be paid in 2 months ;; 
$800 to be paid in 5 months ; $400 to be paid in 10 
months. What is the equated time for the payment of the 
whole ? Ans. 5-H«io., or 5fno. ^2da. 

5. A merchant owes $1200, payable as follows : 8200 
in 2 months, $400 in 5 months, and the remainder in 8 
months. He wishes to pay the whole at one tim6. What 
is the equated time of such payment 1 Ans. 6 months. 

6. A merchant bought goods. to the amount of $2400, 
fpi one fourth of which he was to pay cash at the time of 
receiving the goods, one third in 6 months, and t?ie balance 
in 10 months. What was the equitable time for the pay- 
ment of the whole ? 
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fu )24da«i#600, which for 
montbi<« gives 600 x Or= Ohm 

I of $2400r. $600, which for 6 
noaths ^ves 800 x 6= 4600m* 

I Balance=:$1000, which for 10 

^ fnonths^ves lOOOxlO—lOOOOmo 

\ im 14800mo 

- Hence, 1 4800i?ia -;- 2400 = 6| months for the time sought. 

It is obvious that the time may be estimated in days as 
well as in months. To illustrate this we will give several 
examples of this kind. 

7. Suppose I owe 9100 payable on January 1st, $150 
on February 5tb, $300 on April 10th. If we count from 
January 1st, and allow 29 days to February, it being 
Leap year, on what day ought the whole sum in equitjr 
to be paid ? 

Counting from Jan\2ary 1st, the $100 will have no time 
of credit: 100 x Oc?a.= OJa 

From Jan. 1st to Feb. 6th is 
35 days: 150 X 35(^0.= 5250<la. 

From Jan. 1st to April 10th is ,. ' 

100 days: 30bxl00rfa.=30b00da. 

550 35250*1. 

, Hence, 35250(Za.-T-550=::64^ days, or counted from 
Jan. 1st, gives Maroh 5th for the equated time of the pay- 
ment of the whole. 

Note. — The table under Art. 76 will be found very conveniflot 
ht determining the nmnber of days between the different dates. 

8. A merchant bought a bill of goods amounting to 

$1000. He agrees to pay $250 the first day of the next 

\ March, $250 on the 3d of the following May, $250 on the 
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4th of. the following July, and the remainiog $250 on the 
15th of the following September. What would be the 
equitable time for paying the whole ? 

In this example, all the payments being equal, we may 
take for each one any sum we please. For simplicity we 
will consider each payment as $1. 

Counting from March 1st, we see that the first payment 
has no credit: Ix days= days. 

From March 1st to May 3d 
is 63 days: Ix 63 days= 63 days. 

From March 1st to July 4th 
is 125 days : 1 x 125 days =125 days. 

From March 1st to Sept. 
15tb is 198 days : 1 X 198 days= 198 days. 

$4 386 days. 

Hence, 386 days^4=96i days. Calling this 97 days, 
and counting from March 1st, we have June 6th for the 
time sought. 

• When a debt due at some future period has received 
several partial payments before the time due, to find how 
long beyond this tithe the balance may in equity remain 
unpaid. 

9. Suppose •1000 to be due at the end of 6 months; 
that 3 months befbke it is due* there was paid $100, and 
that 1 month before the expiration of the 6 months, there 
was paid $300. How long after the end of the 6 months 
may the balance of $600 remain unpaid ? 

100x3iwo.=300mo. 
300x1 mo. =300mo. 

600)600 mo. 

Ans. 1 month. 
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Hence we hare this 

RULE. 

Multiply each payment by the time it was paid before due 
then divide the sum of the products thus obtained by tht 
balance remaining unpaid; the quotient will be the equated 
time. 

EXAMPLES. 

10. Suppose $1496*41 to be due at the end of SD days, 
that 84 days before it is due there is paid $500 ; 32 days 
before the 90 days expire there is paid $502-50, How 
long after the 90 days before the balance of $493^91 
ought to be paid ? Ans. 1 1 7jt days. 

1 1. A lent $200 to 6 for 8 months ; at another time he 
lent him $300 for 6 months. For how long a time ought 
B to lend A $800 to balance the favor ? 

Ans. 4-J- months. 

138* It is customary with many merchants to give a 
credit, of from 3 to 6 months, on their bills of sale. In 
such cases, in settling up their accounts, which generally 
consist of various items of debit and credit at sundry times, 
it is very desirable to have some simply rule by which the 
c^sh balance can be found. We have prepared a rule 
for this purpose. 

Suppose A has the following account with B : 



1848. 


Dr. 


164B. 


Or* 


ka. 10. To MerehandiM, . 


. tioo 


Feb. 8. By MerehandiM, 


. •» 


Muvhatt. " "... 


. 400 


April 23. " "... 


. . m 



What is the cash balance, July 10, 1848, if interest is 
estimated at 7 percent., and a credit of 30 dayE is allowed 
on all the different sums ? 



EQUATION GF PAYMENTS. 



975 



If intereBt were not considered, the above account could 
be balanced as follows: 



1B4B. 
Jan. 19. To MeichandiM, 
Maiehae. 



M 



Dr. 
. #100 

• • • • 41^/ 

•500 
To Balance ' #75 



1848. Or. 

Teb. 8. By Merohandisa, . . 950 

April 23. " « 375 

" Balance 75 

•50d 



Had no credit been giren, the debits should be increased 
bj the following items of interest: (See Table, Aet. T6, 
and Rule, Art. 114* ) 

On $ 100 for 182 days at 7 per cent. = IOC X 182 X iW. 
« 400 106 " « « =400xl06x*V^. 

In like manner the credits should be increased by in- 
terest: 

On $50 for 153 days at 7 per cent= 50 x 153 xfVf. 
« 375 « 78 « « « =375 X TQxi'ff. 

But, since 30 days credit is given on all sums, it follows 
that by the above, we should increase the debits by an 
excess of interest equal to the interest of the sum of 
debits, $500, for 30 days=500 X 30 x f #f . In like manr 
ner we should increase the credits by an excess of in- 
terest equal to the interest of sum of credits, $425, for 30 
day8=425x30xtrt^. 

Now if, instead of diminishing tke debit items of interest 
by 500x30xf'^, and the credit items of interest by 425 
XSO X'tV'f 9 '^^ merely diminish the debit items of interest 
by the interest on niereAamlife balance, $75, for 30 days, 
which is 75x80 x-tVV^, the result ,will be the same. 
And since t&kmg any sum from one side of a book 
ficcount has the same effect as adding the same sum to 
the other side, it follows, that instead of dixxvvvNaateaK^^ ^^ 
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debit items of interest by 75 X 30 X i?f , we may ihcieasa 
the credit items of interest by this same quantity. 

From which we see that the difference between 
slOO X 182 X fi^-\- 400 X 106 X f ^ and 50 x 153 x fH-t 
376 X 78 X iff -¥75 X 30 x i'^ is the interest balance. 
• The operations indicated in the foregoing work may be 
exhibited in a more condensed form, as follows : 

DkBITA. CRKDXTf. 

9 Dajrt. $ Dayi. 

100x182=18200 60x153=7650 

400x106=42400 3T5x 78=29250 

60600 75 X 30= 2250 

39150 39150 

iV^ of 2l450= $411 =iinterest balance. 

Hence the foregoing account will become balanced as 
follows : 



184a Dr. 


184^ 




Or, 


Jan. 10. To Merehandiaa, . •100*00 


Feb. 8. 


By Ifflrchandiie, . 


. tSIHII 


BCaieh96. " "... 400*00 


April S3. 


M M 


S75<I0 


July 10. ««baluiMorintanit ill 


July lOi 


** bahae* . . . 


. 7»11 



504*11 



•SOIrU 



July la « Cuh bftlanee . . tTO-ll 

From the above, we deduce this 

RULE. 

Place such sum on the debtor or credit side as may he 
necessary to bcdcmce the aceount^ tokieh sum may be regarded 
as MEROHANDiSE BAiiANCB. Then muHtphf the number Oj 
dofiars in each entry by the namber af days from the time 
such entry was made, to the time of settlement ; observing to 
multiply the merchandise balance by the number of days 
for which credit is given. 
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Multiply the difference between the sum of the debit pro- 
duciSj and the sum of the credit products, by the interest oj 
1^1 for 1 day I the product will be the number of dollars in 
INTEREST BALANCE, which will be infavoT of the debit side of 
account, when the sum of debit products exi-eeds the Sfim of 
tredit products ; but in favor of the credit side when the 
sum of credit products exceeds tke sum of debit products. If 
then, the interest balance be added to, or subtracted from, the 
merchandise balance, as the case may require, it will give the 
cash balance, 

EXAMPLES. 

1. Suppose A has the following^ account with B : 



1848. 
Jan. L To MorehandiM, 
MaxehS. ** " . . 

May 10. " •* . . 

Jnna 0. 



u 



u 



Dr. 
.$900 
. 500 
. 100 
. 300 



UOO 
»S0 



1848. 
Jan. 15. By Merehandiae, 
March 90. " 
May 3. " 
July 1. 



u 



u 



M 



M 



Or. 

•900 

400 

900 

50 

$050 



balance $150 

What is the cash balance of the above account on the 
1st of July, 1848, provided each individual is allowed 90 
days time on his purchases, if interest is estimated at 7 
per cent. ? 



Dbbxt Prodvotv. 
$ Dayt. 

300X182=36400 

600X130=^60000 

100 X 53= 5300 

300 X 35 = 7500 

1100 X 100100 



OPERATION. 

Cbbdit Products. 
$ Dayi. 

300x168+50400 

400x103=41300 

200 X 59=11800 

50X 0= 

Md. baL 150x 90=13500 



24 



ITS 



116900 
109100 
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hence f 1*49 is the interest balance, whieh balance is in 
favor of the credit side ; but $150, the merchandise balance, 
was in favor of the debtor side; consequently the cask 
Dalance is $150— f 1-49=8 148*51 in favor of A. 

2. Suppose A's account with B to have been as fol- 
lows: 



1848. *Dr. 

Jan. 10. To Merchandise, . . #350*37 

Feb. 25. " " . . . . 113-04 

Maiehl. •* « . . 405-50 

TflO^N) 
688-58 

Merehandiie balance 80*48 



184a O. 

June 85. By Metchan d iac, . . (^'JU 

July 90. « " 50« 

July 88. « « 300-CJ 



•688-a 



What is the cash balance, and in whose favor, on the 
1st of August, 1848, provided 6 months, or 180 days' time 
is given, interest being 6 per cent. ? 

Note. — In practice, when the cents in any of the entries, as in 
this example, are less than 50, we may, without sensible error, omit 
them; but when they are 50, or greater, ^e may consider them at 
an additional dollar. 



OPERATION. 



Onrr Products. 
• Days. 

250x204=61000 
113x158=17854 
406x153 =62118 

769 130972 

18818 



Crbdit Peodvotc. 
• Days. 

38 X 37= 1406 

51 X 12= 612 

600 X , 4= 2400 

Md.bal. 80x180= 14400 

18818 



f/^ of 112154=18-44 nearly; hence $18*44 ii 
the interest balance, which balance is in favor of the 
ddbtor side. The merchandise balance of 980*48 was also 



INVOLUTION. 2T9 

in favor of the debtor side, consequently the cash balance 
is $80-4d+«18-44=f 98-92 in' favor of A. 

What is meant by a ea«h balance 1 What is meant by merchandise balance 1 
Inilead of diminishinf one side of a book aceount by a certain sum, what may be 
done 1 How is the interest balance found 1 In favor of which side of an accoont 
will Jie interest balance bel Repeat the Rule. In practice, what may be done with 
I in any of the entries 1 



INVOLUTION. 



130« The product arising from multipljring a number 
:nto itself is called the second potoer, or the square of that 
number. Thus, 3x3=9: the number 9 is the square 
of 3. 

If the square of a number be again multiplied by that 
"dumber, the result is called the third power j or the cube of 
the number. Thus, 3x3 x 3=27 : the number 27 is the 
«ube of 3. 

The word power denotes the product arising from mul- 
tiplying a number into itself a certain number of times ; 
and the number thus multiplied is 'called the root. Thus, 
9 is the second power of 3, and 3 is the square root of 9. 
In the same manner 27 is the third power of 3, and 3 is 
the cube root of 27. 

T/M product arising from multiplyinf a number into itself is called what ? If it be 
and as a factor three times, what power to it 1 The number 9 is what power of 31 
The number 527 is what power of 3 1 What is the square root of 9 1 What is the 
•nbtiootofS71 

130* Involution is the method of finding the powers of 
numbers. 

To denote that a number is to \)e ia\&e/^ \x^ ^^kstv^si.^' 
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small figure is placed above, & liitle lo the right of Om 
number whose power is to be found. 

The Bmall figure is called the index, or exponent. 
Thus, 4*=4x4=l6; here the exponent is 2, and 4'de 
notes the second power of 4. In the same way we haye 
3'= 3 the first power of 3. 
3'=3x3= 9 the second powei of 3. 
3'=3x3x3= 27 the third power of 3. 
3'=3x3x3x3= 81 the fourth power of 3. 
3'=3x3x3x3x3=243 the fifth power of 3. 

The jBODn<ipowerof anum- i »»«=» '«!»■ 

her is called the square of 
that number, because it ma; 
be represented by means of a 
geometrical square. Thus, 
in the adjacent figure if the 
side of thie square is 12 linew 
units, as 12 inches long, its 
entire surface will be denoted 
by 12 X 12=144 j^u<ir« units, 
which in this ca^e will^ 144 square inches. 

For a similar reason, the 
third power of a number is 
called the cube of that number, 
since it can be represented by 
the geometrical cube, as in the 
adjacent figure, where the side 
of the cube is supposed to be 3 
linear feet, consequently each 
face will be 3x3=9 square 
feet, and its volume wiW bft % xSxS=i27 cubic feet 




INVOLUTION. 



281 



To raise a number to anj power, we have the fi^Uow- 



tng 



EULE. 



Multiply the number continually by itself, .js many times * 
hsione as there are units in the exponent; the last product 
MfiU be the power sought. 

What is Involution % How do we denote that a number ii to be fiised to a p«wir 
What if thif imail figure placed above, a little to the right, called 1 Repeat the Bolt 

EXAMPLES. 



1. What 

2. What 

3. What 

4. What 
6. What 

6. What 

7. What 

8. What 

9. What 

10. What 

11. What 

12. What 
18. What 



s the square of 23 ? 
s the cube of 17 T 
s the fifth power of 47 1 
s the ninth power of 9 ? 
s the square of 625 ? 
s the cube of 48 ? 
s the square of 0-75 ? 
s the cube of 065 ? 
s the square of 8 J ? 
s the square of } ? 



Ans. 529. 

Ans. 4913. 

Ans. 229345007. 

Ans. 387420489. 

Ans. 390625. 

Ans. 110592. 

Ans. 0-5625. 

Ans. 0-274625. 

Ans. 72J. 

Ans, "rt-. 

Ans. fif. 



s the cube of -J ? 

s the cube power of 3i ? Ans. •^fP=:37JV. 

s the fifth power of 2f ? 

^;w.ififf'^=157TWA-. 
14. What is the third power of 0-5 % Ans. 0-125. 

16. What is the fourth power of 0-25? 

Ans. 00390625. 

16. What is the square of f ? 

17. What is the cube oi \\% 

!8. What is the cube of 2^ ? 

24* 



Ans. ^ 
Ans. 3f . 
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EYOLUTION. 

1.31* Evolution is the reverse of involution ; that ia 
it ezj^lains the method of resolving a number into equal 
factors. 

When a number can be resolved into equal factors, one 
of these factors is called a root of the number. 

If the number is resolved into two equal factors, one of 
these factors is called the square root. 

Thus, 36=6 X 6, and 6 is the square root of 36. In the 
sejne way 7 is the square root of 49, since 49=7 x 7. 

To denote that the square root of a number is to be 
found, we use the symbol -y^. Thus, '/SI denotes that 
the square root of 81 is to be found; that is, -/SI =9; 
80^100 = 10; V25=5. 

When a number is Tesolved into three equal factors, one 
of these factors is called the cube root of the number. 

Thus, 64=4 X 4 X 4, and 4 is the cube root of 64 ; also 
5 is the cube root of 125, since 125=5x5x5. 

To indicate that the cube root of a number is to be 
found, we use the symbol ^; thus, ^27 denotes that the 
cube root of 27 is to be found ; that is, ^7=^3 ; saf64 
=4; ^8=2; -^16=6. 

We shall hereafter use the dot (.) to denote multiplica- 
tion. Thus 3.4 indicates that 3 is jto be xxiultiplied by 4 
Also 3x4. 8 denotes that the product of 3 and 4 is to be 
multiplied by 8. 

When the dot is used to denote multiplication, it is 
placed near the bottom of the line, but when used to de- 
note a decimal, it is placed near the middle of the line. 

What it Evolution 1 When a number eaq b« icMhed into a number of aqnal h» 
toiB, what is such a factor called 1 If the nanber is resolved into two eqnal fiMim 



EVOLUTION. ^3 

what it the root called 1 When^ molved into three equal factor*, what ii Hm toot 
ealled 1 What character it used to denote the square root 1 What to denote the 
cube root 7 What i« the iquare root of 81 ? What is the square root of 100 ? What 
to the cube not of 87 1 Wbatiitheeabeiootof 8? What additiooal sign of mol 
ti|>lieation is used 1 

Before explaining the method of extracting the squaie 
foots of numbers, we shall involve some numbers ly con- 
sidering them as decinnposed into units, tens, hundreds^ &c. 

What is the square of 25 ? Of 35 ? 

OFEBATION. OPERATION. 

25=20+ 5 35=30+ 5 

20+ 5 30+ 5 

^ 100+25 150+26 

400+100 900+150 

25'=400+200+25 35^=900+3004 25 

By a similar method, we find 

46«=(40+6)'=40«+2x 40.6+6*= 1600+480+3a 
54«=(50+4)*=50*+2x 50.4+4^=2500+400+ 16. 
93»=(90+3)«=90''+2x90.3+3''=8100+540+ 9. 
48«=(40+8)'=40'+2x40.8+8»=1600+640+64. 
From the above, we draw the following property : 

The square of the sum of two numbers is equal to the 
square of the first number, plus twice the product of the 
arst number into the second, plus the square of the 
second. 

If ^e wish the square of the sum of three numbers, as 
6+8+9; we may unite the first and second by means of 
a parenthesis, thus, for 6+8+9, we may make use of 
(6+8)+9; and now regarding 6+8 as one number, the 
preqeding rule for the sum of two numbers will apply to 
r6+8)+9 that is, the square of 6+8+9 ia e<\ua.V \s\>35*i 
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square of (6+8,) plus twice the product c/ {6+^8) into 9 
plus the square of 9. But the square of 6+8 has alreadj^ 
been shown to be, the square of 6, plus twice the product 
of 6 into 8, plus the square of 8. Hence, the square of 
6+8+9 is equal to the square of 6, plus twice the pro- 
duct of 6 into 8, plus the square of 8, plus twice the pro- 
duct of the sum of 6 and 8 into 9, plus the square of 9. 
Or in general terms,' 

The square of the sum of three numbers is equal tO the 
square of the first number^ plus twice the product of the first 
number into the second^ plus the square of the second ; phu 
twice the product of the sum of the first two into the third^ 
plus the square of the third. 

Continuing in this way, we could show that, the square 
of the sum of any number of numbers is the square of the 
first number J plus twice the product of the first number inte 
the second, plus the square of the second ; plus twice the prO' 
duct of the sum of the first two into the third, plus the 
square of the third; plus twice the product of the sum of the 
first three into the fourth ; plus the square of the fourth ; 
plus twice the product of the sum of the first four into the 
fifth plus the square of the fifth ; and so on. 

We will now apply this general rule to a few ez* 
amples. 

1. (2+3)*i=2*+2x2.3+3l 

2. (5+7)«=5«+2x5.7+7«. 

3. (3+4+5)«=:3«+2 X 3.4+4«+2 x (3+4).6+fi". 

4. (5+6+7)«=5«+2x6.6+6«+2x(6+6).7+n 

5. (7+8+9)^=7"+2 X 7.8+8«+2 X (7+8).9+9«. 

6. (35)^=:(30+5)''=:30«+2x30.6+6«. 

7. (47)«=(40+7y=40«+2x 40.7+71 

a (365)>= (300+60+5)* =r300»+ 2 X 300.60+66»+ 
Qx(300+e0).5+b\ 
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M 



I 



(400-|-80)-7 



400-80 



c 



400« 



"fi 




9. (487)'= (400+80+7)«=:400«+ 2 X 400.80 + 80«+ 
8x(46o+80).7+7«. 

The above method of squaring a number consisting oi the sum 
of two or more numbers, is elegantly illustrated geometrically ak 
foiiows: 

The square ABCD may be en- 
aiged to the square A£KF, by the 
addition of the two equal rectangles 
BG ani DH, whose lengths are each 
equal to the side AB of the. original 
square, and whose widths axe equal 
to BE, the quantity by which the 
side of the square has been aug- 
mented, also a little square, CGKH, 
whose side is the same as the width 
of one of the equal rectangles. 

Again, the square AEKF, having its side Increased by EL, be* 
comes augmented by the two ractangles EN, FP, and the little 
square KR*. Thus we might continue to augment the square last 
found by the addition of two equal rectangles, and a little square; 
the length of each rectangle being equal to the side of the square 
which is to be augmented, and the width equal to the quantity by 
which the side of the square is increased ; and the side of the little 
square being the same as the width of one of the rectangles. The 
diagram is adapted to the case of squaring 400+80+7=487. 

139* Let us now, by reversing the above process, deduce a 
rale for extracting the square root. 

Let it be required to extract the square root of 527076L For thtt 
sake of simplicity, we will suppose we are required to find the num^ 
ber of feet in the side of a square whose area shall contain 537076 
square feet 

The smallest number, consisting of two figilres, which is 10, b» 
oomes, when squared, 100; having more than two figures. Again^ 
the la^;est number of two figures, 99, becomes, when squared, 9601^ 
haying four figures. Hence, when a number consists of more than 
two figures, and of not more than four, its square root will consist 
of two figures. By a simikr method it may be shown, that whisB' 
a number consists of more than four, and of not more thaxL «Sik 
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figures, its sqaare root will consist of three figures. Therefoie, if 
we separate <a number into groups of two figures each, the number 
of groups will denote the number of figures in the square root of 
that number. 

In this example, we see that there must be three figures in^tht 
root. ' 

We know that the side of the square sought iilust exceed TOO 
*i«iear feet, since the square of 700 is 490000, which is less than 
537076 ; we also know that the side of this square must be less than 
900 linear feet, since the square of 800 is 640000, which is greatei 
than 527076. Hence the first, or hundreds' figure of the root, is 7; 
which is the greatest number whose square can be coi^tained in 53, 
the first or leil-hand period. 

If we suppose each 



M 



F 



fi 



3 



N 



side of the square 
ABCD to be 700 
Unear feet, its surface 
will be 700 X 700= 
490000 square feet, 
which, subtracted 
from 527076 sqttare 
feet, leaves 37076 
square feet. 

Hence it is neces- 
sary to increase the 
square ABCD, by 
37076 5(^iMifv feet. We 
have seen that such 
increase is effected 
by the addition of 
Iwo equal rectangles, and a little square. The surface of the two 
rectangles will evidently make by far the largest portion of the 
wliole increase. The length of one of these rectangles is the same 
as the length of a side of the square ABCD, which has already 
been shown to be 700 linear feet. ' The length of the two rectangles 
taken together will be twice 700 linear feet, or what would be the 
same thing, 700 linear feet added to 700 Hnear feet. If to BC, which 
ia 700 linear feet, we add CD, which is also 700 linear feet, we 
•hall have BC+CD equal to 1400 Hnear feet, for the length of the 
two zectangles. Were we to muVxVDVr \Aaft Vw Ove width of a 
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r^t&Dgle, ^re sliouM obtsdii the nnmber of square feel in thete 
rectangles, or nearly the 37076 square feet which require to be 
added. Consequently, if we divide 37076 by 1400, the quotient will 
give the approximate width of the rectangles. Using 1400 as a 
trial divisor, we find it to be contained between 20 and 30 times in 
37076 ; hence the second or ten's figure of the root is 2. But be> 
sides the rectangles, there must be added the Utile square CGKH, 
each side of which is W linear feet, we will therefore add 20 to 1400, 
and thus obtain 1420 for the total length of the two rectangles and 
the side of the little sqilare. Now, multiplying 1420 by 20, we ob- 
tain 28400 square feet for the total additions, which subtracted from 
37076, leaves 8676 square feet. The square AE KF thus completed 
is 720 feet on a side. 

AgaiOf a side of this sq^re is to be further increased so that the 
added surface will amount to 8676 square feet. And, as before, the 
parts added will consist of two equal rectangles and a little square. 
The trial divisor, which is the sum of the length of the two new rect- 
angles, is the same as the sum of two sides of the square AEKF. 

If, now* to 1420 already found, we add 20, we shall have 1440, 
which is the sum of EK and KF, and which is our second trial 
divisor. We find this divisor contained between 6 and 7 times in 
8676; hence our third or units* figure of the root is 6. Therefore 
6 is the width of the second set of rectangles. The second UUk 
tquan KNRP, of the same width as the rectangles, must be 6 linear 
feet on a side ; therefore, adding 6 to 1440, we find 1446 for the whole 
length of the new rectangles and a side of the second little square. 
Multiplying 1446 by 6, we obtain 8676 square feet as the sum of the 
series of additions to the square AEKF, thus forming the square 
ALRM, which is the square sought ; each side being T^ fJeeL 

The above work may be arranged as follows : 

NuKBBR. Root. 

ZAtuarfeeL Square fe$t. Linear feeL 

TOO 527076(700+20+6=7361 

1400slst trial divisor 490000 

' L 

V 1420 37076 

1440s2d trial di /Isor 28400 

1446 8676 
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If we omit the ciphers on the light, the work wiU tahtt the fiiUow^ 
ing cnndensed form : 

lAnaarfuU Square fuL Linear feat 

7 527076(726. 

14= 1st trial divisor 49 

143 370 

144=2d trial divisor 284 



1446 86(76 

8676 



CASE I. 

From the above process, we deduce the foUovring rule 
far the extraction of the square root of a whole number. 

RULE. 

/. Separate the given number into periods of two figures 
each, counting from the right towards the left. When the 
number of figures is odd, it is evident that the left-hand, or 
first period, will consist of but one figure. 

IL Find the greatest square in the first period, and place 
its root at the right of the number, in the form of a quotient 
in division, also place it at the left of the number. Subtract 
the s^are of this root from the firsts period^ iind to the re- 
mainder annex the second period; the result wiU be ti^ 

FIRST DIVIDEND. 

///. To the figure of the root, as placed at the left of the 
number^ add the figure itself and the sum, with a cipher anr 
nexed, will be the nasT trial divisor. See how many times 
this trial divisor is contained in the dividend ; the quotient 
will be the next figure of the root; this must be added to 
the TRIAL divisor ,* the result will be the trub divisor. 
Multiply the true divisor by this last jtgure of the root, and 
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subtract the product from the dividend^ and to the remainder 
annex the next period^ fur a NEW DiviDENj). 

IV. To the last true divisor add the last figure of the 
root; the sum, with a cipher annexed, will he a new triai. 
DIVISOR. Continue to operate as before, until all the periods 
hifoe been brought down. 

Note. — In case any dividend is not so gieat as its tria. divisor, 
we most write as the next figure of the root ; we must also piaet 
at the right of the divisor, and form a new dividend by annexiDf 
a new period. 





EXAMPLES. 


1. What is the 


square root of 11390625 % 




OFERATIOir. 


3 

63 


11'39'06'25(3375 
9 


667 
6745 


239 

ion 



5006 
4669 



33725 
33725 



1 

a. What is the square root of 11019960576? 

^n^. 10497& 
8. What is the square root of 276793836^44 % 

Ans. 5261 12: 

4. What is the square root of 12321? Ans, 111. 

5. What is the square root of 53824 ? Ans. 23^ 

6. What is the square root of 30858025 ? Ans, 5555 

7. What is the square root of 16983563041 ? 

25 ^^* U^^av 
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8. What 18 the square root of 85289103744! f 

Ans, 92352L 

9. What is the square root of 61917364224? 

Ans. 248832. 

CASE IL 

To extract the square root of a decimal fraction, or of a 
number consisting partly of a whole niunber, and part j 
of a decimal, we have this 

RULE. 

/. Annex one cipher , if necessary, to the decimals, so that 
their number shall be even, 

IL Then point off the decimals into periods of two figures 
each, counting from the units^ place towards the right, Ij 
there are whole numbers, tj^ey must be pointed off as in Case 
I. Then extract the root, as in Case I. 

Note. — If the given number has not an exact root, there will be a 
remainder after all the periods have been brought down, in which 
ease the operation may be extended by forming new periods d 
dphers. 

EXAMPLES. 

1. What k the square root of 3486*78401 ? 

Ans, 59049. 

2. What i^ the square root of 6*5536 1 Ans. 2*56. 

3. What is the square root of 0.00390625 ? 

Ans. 00625. 
4 What is the square root of 17 ? Ans. 4-123, nearly. 
5. What is the square root of 37*5 ? 

Ans. 6*123, nearly. 
& What is the square root of 000000 12321 ? 

Ans. 000111. 



\ 
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CASE m. 

. To extract the square root of a vulgar fraction, or mixed 
number^ we have this 

RULE 

/. Reduce tke vulgar fraction^ or mixed number^ to tit 
nmplest fractional form, 

IL Then extract the square root of the numerator and 
denomincUor separately^ if they have exact roots ; hut when 
they have noty reduce the fraction to a decimal^ and proceed 
as in Case IL 

EXAMPLES. 

1. What is the square root of Iff ? Ans. |« 

2. What is the square root of ||ff f ^ Ans. \^* 
8. What is the square root of 4|i? Ans, 2}. 

4. What is the square root of f of f of f 6f f ? 

Ans, \* 

5. What is the square root of 4^ ? 

Ans. 2027 nearly. 

6. What is the square root of |^ T 

Ans, 0-8044 nearly. 

7. Whpit is the square root of \^% ^n«. 0.52 nearly. ^ 

JBZAMFLES INVOLVINO THE PRINCIPLES OF THE SQUARE ROOK 

133« A triangle is a figure having three sides, and 
consequently three angles. 

When one of the angles is right, JUke the comer of a 
square, the triangle is called a rtgA^ang2e<2 Cn<xiv.%J(A. V^ 
this case the uide opposite the ngViXaTi^v&Ss^ ^-c^^^^ 

ifpo/tfntise. 
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It is an established proposition of geometry, that the squan 
of the hypotenuse is equcA to the sum of the squares of the 
other two sides. 

From the above proposition, it follows that the square of 
the hypotenuse^ diminished by the square of one of the sides, 
equals the square of the other side. 

Bj means of these properties, it follows that two sides 
of a right-angled triangle being given, the third side can 
be found. 

E3CAMFLES. 

1. How long must a ladder be, to reach to the top of a 
house 40 feet high, when the foot of it is 30 feet from the 
house? 

In this example, it is obvious that the ladder forms the 

h3rpotenuse of a right-angled triangle, whose sides are 30 

and 40 feet respectively. Therefore, the square of the 

length of the ladder must equal the sum of the squares 

of 30 and 40. 

30«= 900 
• 4pa = 1600 

-v/2500=50, the length of the ladder. 

2. Suppose a ladder 100 fsQt long, to be placed 60 feet 
from the roots of a tree , how far up the tree will the top 
of the ladder reach ? Ans, 80 feet. 

3. Two persons start from the same place, and go, the 
one due north, 50 miles, the other due west, 80 miles. 
How far apart are they ? Ans. 94*34 miles, nearly. 

4. What is the distance through the opposite comers 
of a square yaid? Ans, 4*24264 feet, nearly. 

5. The distance ^between the lower ends of two equal 
ra/lers, in the differenraidea of «i toof^ is 32 feet, and the 
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height of the ridge above the foot of the rafters is 12 feeU 
What is the length of a rafter? Ans. 20 feet. 

6. What is the distance measured through the centre 
of a cube, from one comer to its opposite comer, the cube 
being 3 feet, or one yard, on a side ? 

Ans, 5*196 feet, nearly. 
We know, from the principles of geometry ^ that all similm 
surfaces^ or areasj are to each other as the squares oftheif 
like dimensions, 

7. Suppose we have two circular pieces of land, the one 
100 feet in diameter, the other 20 feet in diameter. How 
much more land is there in the larger than in the smaller I 

By the above principle of geometry it follows, that the 
quantity of land in the two circles must be as the squares 
of the diameters, that is, 100* to 20*, or as 26 tO 1. 
Hence, there is 25 times as much in the one piece as 
there is in the other. 

8. Suppose, by observation, it is found that 4 gallons ol 
water flow through a circular orifice of 1 inch in diameter 
in 1 minute. How many gallons would, under similar 
circiunstances,be discharged through an orifice of 3 inches 
in diameter, in the same length of time ? 

Ans. 36 gallons. 

9. What length of thread is required to wind spirally 
around a cylinder, ^ feet in circumference and 3 feet in 
length, so as to go but once aiound? 

It is evident that if the cylinder be developed, or placed 
^)on a plane, and caused to roll ooce over, that the con- 
vex surface of the cylinder will give a rectangle, whose 
widtti is 2 feet, and length 3 feet ; at the same time the 
thread will form its diagonal. Hence, the length of the 

thread is v'4+9=V 13 =3-60555 feet, nearly. 

mO 
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EXTRACTION OP THE CUBE BOOT. 

1341. We will first involve a number to the thiid 
|iower, that is, we will find the cube of that number. 

Let the number be 45. * 

46'=45 X 45 X 45=91 125. But we will separate this 
number into parts ; that is, into tens and units, ar.d show 
by the aid of the exponent and the symbols, how the cube 
of the number when thus separated is obtained. 

OPERATION. 
40 +5 
40+5 

40»+40.5 
+40.6+6» 



40'+2 X 40.5+5"=the square of 40+5. 
40+5 

40»+2x40«.5+ 405* 
+ 40'.5+2x40.5'+5' 

40'+3x40*.5+3x40.5^+5»=cube of 40+5. 

By a similar process we shall obtain 

(6+8)»=6»+3 x 6«.8+3 X 6.8«+8». 

That is, the cube of the sum of two numbers is, the cube cf 
the first number, plus three times the product of the square 
of the first number into the second, plus three times the pro- 
duet of the first into the square of the second, plus the cube 
of the second. 

If we wish the cube of the sum of three numbers, as 
6+8+9, we may unite the first and second by means of 
A parenthesis : thus, for 6+8+9, we may make use of 
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(6+8) +9) ftnd regarding (6+8) as one number, we find, 
according to the foregoing statement, that the cube of 
(6+8)+9 is equal to the cube of (6+8) plus three times 
the product of the square of (6+8) into 9, plus three times 
the product of (6+8) into the square of 9, plus the cube 
of 9. But the cube of 6+8, has already been shown to 
be equal to the cube of 6, plus three times the product of 
the square of 6 into 8, plus three times the product of 6 
into the square of 8, plus the cube of 8. Hence the cube 
of 6+8+9 is equal to the cube of 6, plus three times the 
square of 6 into 8, plus three times 6 into the square of 8, 
plus the cube of 8 ; plus three times the square of the sum 
of 6 and 8 into 9, plus three times the sum of 6 and 8 
into the square of 9, plus the cube of 9. And in general^ 
toe have the cube of the sum of any number of numbers equal 
to the cube of the first number^ plus three times the square of 
.the first number into the second^ plus three times the first 
into the square of the second, plus the cube of the second ; 
plus three times the square of the sum of the first two into 
the third^ plus three times the sum of the first two into the 
square of the third, plus the cube of the third ; plus three 
times the square of the sum of the first three into the fourth^ 
plus three times the sum of the first three into the square of 
the fourth, plus the cube ofthefourthy and so on. 

Thus : 

(2 + 3)'=2»+3x2«.3+3x2.3«+3». 

(5+7)»=6«+3x5».7+3x5.7>+7». 

(5+6+7)'=6»+3x5«.6+3x6.6«+6' 
+3 x (5+6)«.7+3 X (5+6).7«+7'. 

(365)»=(300+60+5)»=300«+3x300«.60 
, +3 X 300.60*+60'+3 x (300+60)«.6 
+3x(300+60).5'+5l 
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The cubing of a nmnber 1097 be iUastrated gcometrieallr ai Ibl- 

Let It be raqnired to cabe 4£t the Dumber befote eir.ploycd. 

Ta s mptify the illustration suppose we are required to find 

the oambcr of cub c inches in a cube whose side is 45 inches. 

Separat ng 45 into Fif 1 

tO+5 we will sup. 

po^ the cube (fig 

1 ) to be 40 ncbes 

onaade henlDx 

40x40 w 11 B e he 

«o1id COD en s of thia 

cube represen ed by 

40* 

LelGg S represent 
the CI) ^ increased 
bv nree equal ilais 
iben 3 { he number 
of slabs) times 40" 
(the surface ol one of 
tbeslabs )niull plied 
by S the h ckness of 
a slab will give he 
sol d contents of he 
, labs represented by 
3x40=5 

Le4 fig 3 represen 
ihe solid, (as in fig. 
8 1 further increased 
byiarec eqjal comer 
pieces; dieti 3 (the 
natnber of comer 
pieces) times 40 (the 
Length of one cor- 
oer piece) ID ullipUed 
into 5", the surface 
of an end ofa corner 




\}y 3> MJ', 



11 give the solid contenls of the c< 
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Let fg. 4 raivesent Fin.!, 

the solid (as in Sg. 3) 
fiutber iocreawd by a 
unit amuT cuie, each 
side of which Is S 
inches; (hen 5x5x5 
will giv I the solid cnn- 
teots of this cube, rep- 
resented by 5*. 

Then the wlioU cvfe 
thus increased will be 
represented by te'=40'+3x40'.5+3>:40.5'+5' 

=6*000+34000+3000+125=91125. 

1 3tt. We will now endeavor to deduce a mle for the extracikB 
of the Cnbe Root. 

Let it be required to find the cube root of 382657176. 

For the sake of simplicity, we will suppose 382G571T6 to denote 
Ihe utunber of cubic feet in a geometrical cube ; we are reiuired to 
find the number of lintaT feet in a side of this cube, Chat is, the 
length of one of its sides. 

We will first inquire how many figures the root will have. 

The smallest number, consisting of two figures, which Is W, be- 
comes, when cubed, 1000, haring more than three figures. Again, 
the largest namber, £)9, which consists of two figures, becomes, 
when cubed, 970399, which consists of six figures. Hence, when 
A number consists of more than three figures, and not of more than 
six, its cnbe tool willconsist of two figures. By a similar method 
it may be shown, that when a number consists of more than bli, 
and of not more than nine figures, its cube root will consist of thiea 
figures. Thwefoie, if we separate a number into groups of three 
figures each, the number of groups will denote the namber of 
figures in the cube root of that number. 

In the present example, we know that there must be three figuea 
tn the root. 

We know that the aide ofthe cnbe sought must exceed TOO Unco' 
feet, Blnee the cube of 700 la 343000000, which is less than 389057176 , 
we also know that the side of this cube must be less than 800 UiMm 
feet, since the cube of 800 is 513000000, which is greater than 
38265717G. Hence the first figure oC o' 
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hondfed's place It 7; vhoM eabe,343,b Ae gieateM mb* cok 

laiDcd in 382, the Gist, or left-hand 

period, [f we mppose eacli aide 

or the cabe, represented by fignie 1, 

to be 700 Hnear bet, one of the 

eqnal laces, as the upper &ce 

DEPG.viil be deuoied bjr TOOX 

700=490000 iftmrefeeL The Kilid 

GootenU of ibe cube will be repre- 

•enied b; 700*X700^490000x700 

=343000000 euiic feet. Sabtracting 

343000000 ciMc leel from 382657176 

tmbic feet, we find 3965TI76 eti^ feet for a remainder. 

Hence it is necessary to increase the cnbe, figure 1, by 39GS71^ 
euiUteet. We have seen.(ABT. 13d) that sach increase iaeOiMled 
by (he addition of three equal ilais, three eqtial conixr piaxs, and as 
additional cuiei and that the conleols of the three lEate will make 
by far the larval portion of the whole increase. 

The unmberof eqaaiefeet in the 
face of one of ihesa slabs will be 
the same as the nmnber of sqaare 
feel in the face of the cube, figure 
1, which has already been shown 
to be 490000 tguare feet The 
•nrface of the three slabs will be 
three ilmes 490000 sjuiire feel; or, 
which wotild be the same thing, 
twice 190000 iqujire feel, added to 
490000 i^Hore feet.- If to AB, (fig. 
1,) which (s TOO lincarfeel, we add BC wh ch is also 700 bfuar feet, 
we shall hare AB+BCeqoallo 1400 Iineor feet, which, mnltiplled by 
DB, eitual to 700 2in«ar feet, will give 980000 jTuore feet, fer the area 
ABDG+BCED,whleh,added to DEFQ, which ts 490000 jTwcfeei, 



rt.9. 
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iriU give 1470000 square feet, fbi the area of Ihree fHCes uf Ihs cabu, 
ignre l, wUcbis Ibe same as the area of the three slabs. Were we 
to mnliiply 1470000 by the diickness of the slabs, we should obtain the 
cubic feet in these slabs. And since the caotents of the slabs ma)«. 
neaily Ihe whole amounl added, it follows that 1470000 multiplied 
by the thickneas of slabs, will give nearly 39G57 176 n^Aie fecL Con- 
■equenHy, if we divide 39657176 by 1470000, the quotient will gire 
the approximate thickness of the lio^i. Usiii£ 14T0000 as a friol 
Hviim; we find it to be cotitained between 90 and 30 times in 
396571 76 ; hence ibe second or lens' figure of tbe root is 3. 

We have already remarked that I47D000 maliiplied by 30, the 
thickness of the ileii, will give theii solid contents. Bat beetdet 
the slaia there must be added three (ottict- pUca, each of which 
is 700 feet long, and 'of the same tbickoess as the slait, that is, 30 
foet. Since each comer piece Lt the same length as a side of the 
cttbe, ngure 1, i[ Gillojvs that adding 700 to 1400 or 700+700, iha 
sam 3100 will represent the total length of tbe three corner fleets. 
Were we to multiply 2100 by 30, we Shoald obtain the area of the 
three comer pUcea, which might 
be added lo 1470000, the area of *^«'- 

Ihe three j!a^j. But, since there is 
also to be added a liiile cvit, each 
of wbose sides is 20 iintar feet, 
we wiU add ho lo 3100, and thus 
' obtain 3130 for the lotal length of 
the three comer pieces, and of a 
side of the Utile cnbe. Now, 
molliplyii^ 3130 by SO, we ob- 
tain 43400 square feet for the sur- 
bce of Ihe three comer pieces 

andaiace of the little cube; wliicb, addedtol4T0000,the numbef 
af square feetiu the faces of tbe three slabs, will give 1513100 s^tuin 
feet in all the addilions. If we multiply 1513100 by 30, the thick- 
Dtss of these additions, we shall obtain 30348000 aMc feet for all 
the additions, which, subtracted from 39657176, leaves 9109176 cvAu 
feet. The cube thns completed Is 730 feat on a side, and is iepi» 
Mnied by figure 4. 
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The nurfaas now obtained may be represented (figure a,) by the 
/arts included wilhin the ieavy lines. The three divisions of (In 
figure, including the doUed lines, may be supposed to be three nitn^ 
races of the cube, figure 4. 

But this cube is to be further 
increased by 94091T6 cvbic feet. 
And as before, the parts added 
will consist of three equal dabt, 
three equal comer jntees, atid a 
mOe mite. The trial divisor, 
which is the area of the (aces of 
the three slabs, is the same as 
three times the area of a face of 
[he cube, figure 4, each of whose 
■ides is 730 feeL 

Now to obtain this area, we 
have od\j to add to the Bnrfacos already obtained, and represented 
wilhin the heavy lines, (figure a,) three rectangles, each 700 feel 
by 20, and two Utile sqnares 30 feet by SOJeet. 

If to 2180, a DDmbet which we already have, we add 30, we 
shall obtain 2140, the linear extent of the rectangles and aquarei 
desired, as in the dolled portions, (figure a,) And as these dotted 
portions have alt the same width of 20 teel, if we muhiply 3140 
by 30, we shall obtain 42800 iqvare feet for the area of the doited 
. portion, (figure a,) which, added to 1519400, the area of the parts 
included within the heavy lines, will give 15&S2O0 sqiia-.t feel 
for the area of three slabs, each equal to one face of the cube, 
(figure 4.) This will be a second trial divisor. We find this divisor 
coniained between G and 7 times in 9403176 ; hence our thlnJ figuw 
of ihe root, or the figure in the units' place, is 6. Were we to mnl- 
liplylitf^Q by 6, it would give i!t>« cubic f««t. la th^ second art ti 
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ihhi. But before multiplying, we will increase that sum by the 
surface of the second set of comer pieceSj and of the second liUle cube. 
The length of each comer piece is, the same as a side of the cube, 
figure 4, which is 720 feet ; hence, adding 20 to 2140 already found, 
we obtain 2160, which, being 3 times 720, will be the linear extent 
of tiie three comer pieces. Were we to multiply 216Q ky 6, we 
Should find the surface of these three comer pieces, bat as we wish 
tlso the area of one of the faces of the second little cube, we add 6 
to 2160, and Urns obtain 2166, which, multiplied by 6, will give 
12996 for suiface of second set of comer pieces and of second UttU 
cube ; this added to 1555200, gives 1568196 for the surface of the 
whole second series of additions. Multiplying 1568196 by 6, we 
obtain 9409176 cubic feet, which have thus been added to the cube 
represented by figure 4 ; hence the cube whose side is 726 feet is the 
one sought. The above work may be arranged as follows : 

NUMBER. ROOT. 

Cubic feet. Linear feet. 

382657176(700+20+6=726 



\Vt COLVKN. 

LvMorfee^ 

700 

1400 


Sd COLUMN. 

Square feeL 
490000 
1470000=lst tr. divisor 


2100 
2120 


1512400 

1555200=2d tr. divisor, 


2140 
2160 


1568196 


2166 





39657176 
30248000 

9409176 
9409176 



If we omi; the ciphers on the right, and omit unnecessary tenm^ 
the work wi]^ take the following condensed form t 

IflT COLUMN. Sd column NUMBER. ROOT. 

LnuarfeeL Square feet.' Cubic feet. Linear f§§L 

7 4^ 382657176(726. 

14 147=lst trial divisor, 346 

212 15124 39657 

214 15552=2d trial divisor, 30248 



2166 1566196 9409176 

9409176 



26 
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NoTE.—In the extraction of the cube root, as just i lastrated, ii 
will be noticed that each divisor is a geometrical surface ; that is 
to say, the product of two dimensions, width and breadth, for ex- 
ample ; and of course the quotient most be the other dimension, 
ihat is, the thickness. 

But it^s important to remember that it is only squares and cubes^ 
sr^uare roots and cube roots, that can have any relation to geomei^ 
rkal dimensions ; any higher power of a mimber as 4^ or any other 
root as -t^t cannot be illustrated by blocks. The principU, therefore, 
of invohUion and evolution is, strictly speaking, independent of sur- 
faces and solids ; it is purely arUkmetical. 

From the foregoing demonstration we may deduce the following 



RULE. 

/. Separate the number whose root is to he found^ into 
periods of three figures eack, counting from jhe urMs^ place 
towards the left. When the number of figures is not divisible 
by 3, the left-hand period will contain less than 3 figures. 

II. Seek the greatest figure whose cube shcdl not exceed 
the first or left-hand period ; write it after the manner of a 
quotient in division for the first figure of the root. Place 
this figure for the head of a first left-hand column^ and its 
square for the head of a second left-hand column^ and sub- 
tract its cube from the first period. To the remainder bring 
down a second period for the first dividend. Add the 
figure in the root to the term of the 1st column already 
found, for its next term, which multiply by the same figure, 
and add the product to the term already found in the 2b 
COLUMN, ybr its next term, which will be a trial divisor. 

///. Find how many times the trial divisor, with twe 
ciphers annexed, is contained in the dividend ; write the quo- 
tieht for the next figure of the root. Annex this figure to 
the last term of the 1st column, after having added to thai 



^^ 
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term the preceding quotient figure ; this will give the next 
term of the 1st column. Multiply this term by the last 
found figure in the root^ and add the product j after advancing 
it two places to the right^ to the last term of the 2d column, 
for its next term. Multiply this term by the last found 
figure of the root^ and subtract the product from the dividend^ 
und to the remainder bring down the next period for a new 

DIVIDEND. 

Proceed as before until all the periods have been brought 
down. 

Note 1.— When any dividend is not so great as the corresponding 
trial diyisor ^th two ciphers annexed, write for the next figui^ 
of. the root, and to the dividend bring down the next period. Use 
the same trial divisor as before, bat with/ot/r ciphers annexed. 

Note 2. — Th^rial divisor, being less than the true divisor, will 
sometimes give too large a quotient figure; when the multiplica- 
tion of the true divisor by this figure shows such to be the case, this 
figure must be made smaller. 

Note 3. — By the above rule, which is different from the rule 
usually given by the aid of geometrical diagrams, we have managed 
to keep distinct all the geometrical magnitudes; thus our first 
column represents the numerical values of lines, the second column 
represents the numerical values of surfaces, and the third column 
corresponds to solids. And, as we are never required to multiply 
by any number greater than is expressed by a single digit, the labor 
of multiplying and adding results to the terms of the successive 
columns is far simpler than at first might be^ supposed. 

By means of these auxiliary columns the work bears a close 
•nalogy to Horner's method of solving numerical cubic equations 
(See Treatise on Algebra.) The use of auxilia)ry columns be- 
cornel very apparent in the extraction of roots of the higher orde^ 
aa the fiAh root| the seventh root, &c. 
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EXAMPLES. 

What is the cube root of 913517247483640899? 

OPERATION. 

NiWBBE. Root. 

913'5 17'247'483'640'899(970299 
729 



1«T COLiniH. 


SDCk>i.innv. 


9 


81 


18 


243 


277 


26239 


284 


28227 


29102 


282328204 


29104 


282386412 


291069 


28241260821 


291078 


28243880523 


2910879 


28244142502 



184517 
183673 


844247483 
564656408 


279591075640 
254171347389 


2541 972825 k899 
11 25419728251899 







2. What is the cube root of 10077696 ? Ans, 216. 

3. What is the cube root of 2357947691 ? 

Ans. 1331. 

4. What is the cube root of 42875 ? Ans. 35. 

5. What is the cube root of 1 17649 ? Ans. 49. 

6. What is the cube root of 7256313856? Ans, 1936, 

CASE IL 

To extract the cube root of a decimal fraction, or of a 
number consisting partly of a whole number and partlj 
of a decimal, we have this 

RULE. 

/. Annex ciphers to the decimals^ if necessary^ so tktA 
^hsff may %e separated into equal periods. 



EXTBAGTION OF THK OCBB KOOT. 305 

//. SeparcUe the decimals into periods of Z figures eick 
counting from the decimal poini toward the rights and proceed 
as, in whole numbers. 

Note. — If the given namber has not an exact root, there will be a 
lemainder afler all the periods have been brought dowr^ The pro- 
may be continued by annexing ciphers for new periods. 



EXAMPLES. 

1. What is the cube root of 0-469640998917? 

Ans. 07773. 

2. What is the cube root of 18600625? Ans. 2-65. 

3. What is the cube root of 1-25992105? 

Ans. 1 08005. 

4. What is the cube root of 2 ? Ans. 1-2599. 

5. What is the cube root of 9 ? Ans. 2-08008. 

6. What is the cube root of 3 ? Ans. 1-4422. 



CASE m. 

To extract the cube root of a vulgar fraction, or mixed 
number, we have this 

RULE, 

/. Reduce the fraction or mixed number, to its simplest 
fractional form, 

IL Extract thi cube root of the numerator and denomina* 

tor separately, if they have exact roots, but when they have 

n&t, reduce the fraetian to a decimal, and then extract the 

root by Case IL ^^^ 

^ 26* 
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EXAMPLES. 

i. What is the cube root of -HH^ -^^ +f- 

2. What is the cube root of tW?W^ -Awj. ff. 

3. What is the cube root of 17i? Ans. 2-577, nearlj. 

4. What is the cube root of 5+? Ans. 1-726, nearly. 

5. What is the cube root of |i? Ans. 0-9353, nearly. 

6. What is the cube root of f ? Ans, 0-8736, nearly. 



EZAHFLES INVOLVINO THe' FRINCIFLES OF THE CUBE EC OX 



130* It is an established theorem of geometry, that aU 
similar solids are to each other as the cubes of their Uhe 
dimensions, 

1. If a cannon-ball, 3 inches in diameter, weigh 8 
pounds, what will a ball of the same metal weigh, whose 
diameter is 4 inches ? 

By the above theorem, we have 

3' : 4* : : 8 pounds : 18f| pounds, 

for the answer. 

2. The celebrated Stockton gun, which, in bursting, 
proved so fatal to many of our distinguished citizens, is 
said to have , carried a ball 12 inches in diameter, which 
weighed 238 pounds. What ought to be the diameter of 
another ball of the same metal, which should weigh 32 
pounds? 

iM X 12* ==282-336 inches nearlysscube of the diametei 
rf the ball sought. , 
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Hence, i?^232-336=61476 inches nearly, the diametex 
^f the ball required. 

3. A cooper having a cask 40 inches long and 32 inches 
at the bung diameter, wishes. to make another cask of the 
same shape, which shall contain just twice as much. 
What will be the dimensions of the new cask ? 

. C 40^2=50-3968 inches, nearly, for length. 
Ans. \ 

I 32^2=40-3175 inches, nearly, for diameter. 

4. What is the side of a cube, which will contain as 
much as a chest 8 feet 3 inches long, 3 feet wide, and 2 
feet 7 inches deep 7 Ans. 47-984 inches, nearly. 

5. Ho^ many cubic quarter inches can be made out of 
a cubic inch ? Ans, 64. 

6. Required the dimensions ofa rectangular box, v^hioh 
shall contain 20000 solid inches, the length, breadth, and 
depth being to each other, as 4, 3, and 2. 

SOLUTION. 

•*M-^xixixi=-*V^, whose cube root is 5i?^= 

9-4103, nearly. 

r9-4103x 4=37-6412, length. 

AnsJ 9-4103 x 3=28-2309, breadth. 

^9-4103x2= 18-8206, depth. 

Or, as follows : 

If we were to augment the width of this b«x, so as to 
make it as wide as it is long, its volim^e would become 
f of 20000=26666). Again, if we augment the depth 
of this new box, so that it may be as deep as it is wide, 
and as it is long, its volume will become 2 times 26666f 
s:53333i, which is the contents of a cubical box, whose 
tide is equal to the length of the original box. l:Unj&^ 
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*'53333i=37-641, nearly, for the length. The width if 
i of this length, and the depth is ^ this length. 

NoTE.^— For a more complete treatise on the square and eiibt 
rtot. as well as the roots of all powers, see Higher Arithmetie. 



ARITHMETICAL PROGRESSION. 

137* A SERIES of numbers, which succeed each other 
regulcriy, by a common difference, is said to be in anth- 
metical progression. 

When the terms are constantly increasij^g, the series is 
an arithmetical progression ascending. 

When the terms are constantly decreasing, the series 
is an arithmetical progression descending. 

Thus, 1, 3, 5, 7, 9, &c., is an ascending arithmetical 
progression ; and 10, 8, 6, 4, 2, is a descending arithmet- 
ical progression. 

The terms of an arithmetical progression may be frao- 
tionaL Thus, in the progressions, 

i, 1, li, 2, 2+, 3, 3i, 4, 4i, &c.; 
i, *, 1, H, If, 2, 2i, 21, 3, &c. 

The first has a common difference of i ] the second has 
A common difference of •)-. 

In arithmetical progression, there are five things to bt 
considered: 

1. The first term. 

2, The last term. 
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? 7^ comnton difference. 

4 The number of terms. ' 

5. The sum of ail the terms. 

These quantities are so related to each other, that any 
ihree of them being given, the remaining two can be 
found 

We will demonstrate one or two of the most important 
eases. 

Wlian an namben in arithmetical progienion T When. is the progrenicHi awend* 
ing 1 When is it descending 1 Are the namben 1, 3, 5, 7, 9, &c., in ascending or 
descending arithmetical progression ? Mention the five quantities to be considered i> 
arithmetical progression. How many of these most be given in order to be able to 
find the ethers 1 



CASE I. 

By our definition of an ascending arithmetical progres- 
sion, it follows that the second term is equal to the first, 
increased by the common difference ; the third is equal to 
tlie first, increased by twice the common difference ; the 
fourth is equal to the first, increased by three times the 
eammon difference ; and so on, for the succeeding term. 

Hence, when we have given the first term, the common 
difiference, and the number of terms, to find the last term, 
we have this 

RULE. 

7^ J the first term add the product^of the common difference 
into the number of termSj less one. 
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EXAHPLES. 

1. What is the 100th term of an arithmetical progies- 
sion, whose first term is 2, and common difference 3 ? 

In this example, the number of terms, less one, is 99, 
which, multiplied by the common difference, 3, gives 297, 
which, added to the first term, 2, makes 299 for the 100th 
term. 

2. What is the 50th term of the arithmetical progres- 
sion, whose first term is i, the common difference \ % 

Ans, 25|^ 

3. A man buys 10 sheep, giving $1 for the first, $3 for ' 
the second, $5 for the third, and so on, increasing in arith- 
metical progression. What did the last sheep cost at that 
rate % Ans. $19. 

4. The first term of an arithmetical progression is •}- the 
common difference i, and the number of terms 26. What 
is the last term ? Ans. 3f . 

CASE XL 

From the nature of an arithmetical progression, w« see 
that the second term added to the next to the last term is 
equal to the first added to the last ; since the second term 
is as much greater than the first, as the next to the last is 
less than the last. After the same method of reasoning, 
we infer that the sum of any two terms equidistant from 
the extremes, is equal to the sum of the extremes. 

Hence, it follows that the terms will average just hal/ 
the sum of the extremes. 

Therefore, when we have given the first term, the last 
term, and the number of terms, to find the sum of all the 
terms, we have this 
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RULB. 

Multiply half the sum of the extremes by the number of 
terms. 



1. The first term of an arithmetical progression is 2, 
the last tennis 50, and the number of terms is 17. What 
is the sum of all the terms 1 

In this example, half the sum of the extremes is 

iof(2+50)=26. 

» 

This, multiplied bj the number of terms, gives 26 x f 7= 
442, for the sum required. 

2. The first term of an arithmetical progression is 13, 
the last term is 1003, the ntmiber of terms is iOO. What 
is the sum of the progression ? Ans, 50800. 

3. A person travels 25 days, going 1 1 miles the first 
day, 135 the last day ; the miles which he traveled in the 
successive days, form an arithmetical progression. How 
far did he go in the 25 days ? Ans. 1825 miles. 

4. Bought 7 books, the prices of which are in arithmet- 
ical progression. The price of the firdt was 8 shillings, 
and the price of the last was 28 shillings. What did they 
all come to ? Arts. £6 6s. 

5. What is the sum of 1000 terms of an arithmetical 
{nngression, whose first term is 7 and last term 1113? 

Ans. 560000. 

6. The first term of an arithmetical progression is f, 
and the last term 365f, and the number of tenn& 799. 
What is the sum of all the terms ? Ans. 146217. 
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GEOMETRICAL PROGRESSION 

138. A SERIES of numboB which succeed each othei 
regularly, by a constant multiplier, is called a geometrical 
frogression. 

This constant factor, by which the successive tenns 
are multiplied, is called the ratio. 

When the ratio is gpreater than a unit, the series is 
called an ascending geometrical progression. 

When the ratio is less. than a unit, the series is called 
a descending geometrical progression. 

Thus, 1, 3, 9, 27, 81, &c., is an ascending geometrical 
pzogression, whose ratio is 3. 

And, 1 •}, iV) tV) ^^'j ^ ^ descending geometrical pro- 
gression, whose ratio is j-. 

In geometrical progression, as in arithmetical progne 
sion, there are five things to be considered. 

1 The first term, 

2. The last term, 

3. The common ratio. 

4. The number of terms. 

5. The sum 6f all the terms. 

These quantities are so related to each other, that any 
thiee being given, the remaining two can be found. 

The solution of some of these cases requires a knowledge 
of higher principles of mathematics than can be detailed 
by arithmetic alone. 

We will give a demona\^\ioii ^^ ^^^ rules of one or two 
, of the most imppttaiil oaaea. 
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When are nnmben in fBometrieal progranion I What ii the constant factor, bj 
which the succewive terms are multiplied, called 1 When this ratio exceeds a unit, 
fbe progression is called what 1 When this ratio is less than a unit, how is the pro- 
pmion called t Give an example of an ascending geometrical progression? Give 
an example of a descending geometrical progression. How many quantities, are to be 
eonsidered in geometrical progression? Mention these quantities. How macy el 
must be koown to enable us to find the others 1 



CASE L « 

By the definition of a geometrical progression, it follows 
that the second term is equal to the first term, multiplied 
by the ratio ; the third term is equal to the first term, mul- 
tiplied by the second power of the ratio ; the fourth term 
is equal to the first term, multiplied by the third power of 
the ratio ; an^ so on, for the succeeding terms. 

Hence, when we have given the first term, the ratio, 
and the number of terms, to find the last term, we have 
this . 

RULE. 

Multiply the first term hy the power of the ratio, whose c»- 
ponent is one less than the number of terms. 

- ■ « ■ 

EXAMPLES. 

1. The first term of a geometrical progression is 1, the 
ratio is 2, and the number of terms is 7. What is the last 
term? 

In this example, the power of the ratio, whose exponent 
is one less^ than the number of terms, is 2* =64, which, 
multipHed by the first term, 1, still remains 64, for the last 
term. 

2. The first term of a geomelt\ca\ ^To^«a«vss^>!&'^N'^^ 
mtio 18 4, and the nuiaber of teraiB ^. ^V^^. *^^ S>uft\^^'^ 

term? 27 Aivs.^'^^'^^- 
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3. A person traveling, goes 5 miles the first day^ 10^ 
miles toe second day, 20 miles the third day, and so on, 
increasing in geometrical progression. If he continue to 
travel in this way for 7 days, how far will he go the last 
day 1 Ans. 320 miles. 

CASE n. 

Let it be required to find the sum of all the terms of 
the geometrical progression 2, 6, 18, 54, 162, 486. 

If we multiply each term by 3, which is the ratio, we 
shall obtain this second progression, 6, 1^, 54, 162, 486| 
1458, the sum of whose terms is obviously 3 times as 
great as the sum of the terms of the first progression. 
Consequently, the difference between the sums of the 
terms of these two progressions is (3— 1)=2 times the 
sum of all the terms of the first progression. If we omit 
the first term of the first progression, it will agree .with 
the second progression, after omitting its last term. 
Hence, the difiference between the sums of the terms of 
these two progressions may be found by subtracting 2, 
the first term of the first progression, from 1458, the last 
term of the second progression ; but 1458 was obtain^ 
by multiplying 486, the last term of the first progression, 
by 3, the ratio. 

Hence, we finally obtain this condition : 

That the sum of all the terms of a geometrical progret- 
sion, repeated as many times as there are units in the rati§f 
less one, iseqiuil to the last term multiplied by the ratio, and 
diminished by the first term. 

Therefore, when we have given the first term of a geo- , 
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metrical progression, the last term, and the raiio, to 
the sum of all the terms, we have this 

\ 
RULE. , \ 

Subtract the first term from the product of the last teim 
kUo the ratio ; divide the remainder by the ratio, less one. 

EXAMPLES. 

1. The first term of a geometrical progression is 4, the 
iBst term is 78732, and the ratio is 3. What is the sum 
df all the terms I 

In this example, the first term subtracted from the 
product of the last term into the ratio, is 236192, which, 
divided by the ratio, less one, gives 118096, for the sum 
of all the terms. 

2. The first term of a geometrical progression is 5, the 
last term is 327680, and the ratio is 4. What is the sum 
of all the terms ? Ans. 436905, 

3. A person sowed a peck of wheat, and used the whole 
crop for seed the following year; the produce of this 
second year again for seed the third year, and so on. If 
in the last year, his crop is 1048576 pecks, how many 
pecks did he raise in all, allowing the increase to have 
been in a fourfold ratio? Ans. 1398101 pecks. 

130. When the ratio of a geometrical progression is 
less than a unit, the first term will b&the largest, and the 
last term the least ; the progression will, in this case, bo 
descending ; but if we consider the series of terms in a 
•reverse order, that is, calling the last t»rm the first, and 
the first the last, the progression may then be considered 
as ascending. 
• If a decreasing geometrical piog;i^si\or*\i^,CiOX(5^xv>5«^ ^» 
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an infinite nuitiber of terms, we may neglect the last term 
^as of no appreciable value ; we can find its sum hy 
Case II., when it is modified, as follows : 

Given the first term of a descending geometrical pro- 
gression, and the ratio, to find the sum of all the ternii, 
when continued to infinity. 

RULE. 
Divide the first term by a unit diminished by the ratio. 

EXAMPLE. 

1. What is the sum of all the terms of the infinite series 

In this example, a unit, diminished by the ratio, is 
1— J-=-t, and the first term, 1, divided by j-, gives '2^ fol 
the sum of all the tenns. 

2. What is the sum of the infinite series 1, i, i, Vf) 
&C.7 Ans. li. 

3. What is the sum of the infinite series y^, y^^, y/^T) 

4. What is the sum of tae infiiute series ^, yl^^^, y^i 



AllIQATION. 



140* Alligation is generally treated under two dis- 
tinct heads, called Allegation Medial and Allegation AUef' 
nate. The latter, however, belongs properly to the prov- 
ince of Algebra 



I 
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AllIGATION MEDIAL. 

141« Alligation Medul teaches the method ri 

finding the mean value of a compound, when its several 
ingredients and their respective values are given. 

. What is Alligation Mediail 

Suppose a grocer mixes 140 pounds of tea, which m 
worth Ss, per pound ; 200 pounds, worth 6s, ]^r pound ; 
alid 160 pounds, worth 10^. per pound. What is a pound 
of the mixture worth ? 

140 pounds of tea, at 8^. per pound, is worth 140x8= 
1 \20s. ; 200 pounds, at 6^., is worth 200 x 6= 1200*. ; 160 
pounds, at 10*., is worth 160x 10=1600j. Therefore, 
the mixture, which is 500 pounds, is worth 1 120+ 1200+ 
1600 =3920*. Hence, one pound of tfaie mixture must be 
worth ^M^=^7Hs. 

Hence, to find the mean value of a compound, composed 
of several ingredients of different values, we have this 

RULE. 

Divide the sum of the values of all the ingredietUs hy the 
sum of the ingredients, . 

RspMt tiiia Baku 

EXAMPLE& 

1. A wine-merchant mixed several sorts of wme, iz 
32 gallons, at 40 cents per gallon ; 15 gallons, at 60 cents 
per gallon ; 45 gallons, at 48 cents per gallon ; and 8 
gallons, at 85 cents per gallon. What is the value of a 
gallon of the mixture ? ^^^ 
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32 gallons, at 40 cents =$12*80 

]t « 6Q « = 900 

45 « 48 « = 21-60 

8 « 85 « = 6-80 

^ 100 gallons of mixture =$50*20. 

Therefois, one gallon of the mixture is worth $50*20^ 
IOO=$O'502=5O cents and 2 mills. 

2. A fatoer mixed together 7 bushels of rye, worth 73 
eents per bushel ; 15 bushels of com, worth 60 cents per 
bushel ; and 12 bushels of wheat, worth $1*20 per bushel 
What is.the value of a bushel of the mixture ? 

Ans. $0*83|f 

3. A goldsmith melts together 11 ounces of gold 23 
carats fine, 8 ounces 21 carats fbe, 10 ounces of pure 
gold, and 2 pounds of alloy. How many carats fine is the 
mixture? Ans, 12|t. 

It will be understood that a carat is a 24th part. Thus, 
21 carats fine is the same as -J^ pure metal ; in the same 
way, 23 carats fine is ff pure mietal. 

4. On a certain day, the mercury in the thermometer 
was observed to stand 2 hours at 62 degrees, 4 hours at 
70* degrees, 5 hours at 72 degrees, 3 hours at 59 degrees, 
and 1 hour at 75 degrees. What was the mean tempera- 
tju« for the fifteen hours ? Atw. 67-H- degrees. 

5. Suppose a ship sail at Aie rate of 5 knots for 3 
hours, at 7 knots for 5 hours, and 8 knots for 4 hours. 
What is her rate of sailing during the 12 hours ? 

Ans. 6f knots. 

6. A grocer mixes 30 pounds of sugar worth 10 cents 
per pound; 40 pounds worth 10^ cents per poimd; 24 
pounds worth 1 1 cents per pound ; and 60 pounds worth 13 
cents per pound. What is a pound of the mixture worth f 
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ALLIGATION ALTERNATE. * 

14:3« Alligation Alternate is the reverse of Alliga 
tion Medial ; that is, it teaches the method of finding the 
ingredients when their rates are given, so that the torn- 
pound shall have a given value. 

What ifl Alligation Alteraata 1 

Suppose we^sh to mix teas, which are worths And 6 
shillings per pound, so that the mixture may be worth 5 
shillings per pound : it is obvious that we must take equal 
quantities of each ; since the price of the one is as much 
less than the mean price, as the other is greater. 

Again, suppose we wish to mix teas, which are worth 4 
and 7 shillings per pound, so that the mixture may be 
worth 5 shillings. In this case the 7 shilling tea is 2 
shillings above the average price, whilst the 4 shilling tea 
is but 1 shilling below : it will be necessary to use twice 
as much of the 4 shilling tea as of the 7 shilling tea ; and 
in, all cases it is obvious that the quantities to be used wifl 
be in the inverse ratio to th« di^erences between theii^ 
prices and the mean price. 

When there are more than two simples they may be 
compared together in couplets, one term of which must 
obviously exceed the average price, while the other must 
be less. 

CASK L 

The rates of the several ingredients being given^ to 
make a compound of a fixed rate. 
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;. From what has been said aboTe, we draw the fo^ 
lowing 

'' RULE. 

J. Write the rates of the simplej in a column under each 
other, then connect each rate of the ingredients which is less 
than the rate of the compound, with one cr more rates greater 
than the rate of the compound ; connect in the same way, 
$aeh rate which is greater than the rate of the compound, 
with one or more rates which are less. 

II. Write the difference between each rate of the ingre* 
dients and the compound rate, opposite the rate of the ingre* 
dicnts with which it is connected. If only one difference 
stands against any rate, it will he the required quantity of 
the ingredient of that rate ; but if there be several, their sum 
will be the quantity required. 

Rauaat thii Rala. 

EXAMPLES. 

I. How much sugar at 5, 6, and 10 cents per pound, 
must be mixrxl together, so that a pound of the mixture 
may be worta 8 cents % 

SOLUTION. 



\B 



SI 6n) 2 

3+2=5 



Therefore, if we take 2 pounds at 5 cents, 2 pounds at 

6 cents, and 5 poinds at 10 cents, we shall satisfy the 

conditions of the question. It is obvious, that any other 

number of pounds whicYi ^t^Xo «^^\io\.\ver as the numbers 
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i^ 2j and 5, will satisfy the question e<|uallj well ; so that 
in Alligation Alternate the number of solutions are tn- 
definite ; all that we can do is to find the ratios of the quan- 
tities required. 

Note. — In many cases the ingredients will admit of being con- 
nected in several ways, and then we shall obtain as many sets of 
ratios as there are methods of connecting them. 

. 2. How tnany pounds of raisins at 4, 6, 8, and 10 cents 
per pound, must be mixed, so that a pound of the com- 
pound may be worth 7 cents ? 

In thi^ question, the terms may be connected in seven 
distinct ways; therefore, we shall obtain seven sets of 
ratios, as follows : 



7-^ 




4 
1 
4 
3 



3. How much wine, at 72 cents per gallon, and 48 cents 
per gallon, must be mixed together, that the composition 
may be worth 60 cents per gallon ? 

Arts. An equal quantity of each. 

4. How many gallons of Wine and water must be mixed 
together, so that the mixture may be worth 6Q ^^^%^^ 
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gallon, the water being considered of no value, and tht 
wine with which it is mixed being worth 90 cents per 
gallon 1 Ans. 2 gallons of wine to 1 of water. 

5. Having gold of 12, 16, 17, and 22 carats fine, what 
proportion of each kind must I take, to make a compound 
of 18 carats fine? Ans. 4, 4, 4, 9. 

6. It is required to mix different sorts of grain, at 5ji, 
62, and 75 cents per bushel, so that the mixture may be 
worth 60 cents per bushel. How much of each kind must 
be taken ? Ans, 17, 4, 4. 

Besides the variety of answers which may be obtained 
by connecting the simples differently, an infinite number 
of solutions may be found, by combining the diflFerent 
ratios, as we will illustrate by the aid of the following 
question: * 

7. How much tea at 5 shillings, 6 shillings and 8 shil- 
lings per pound, must be mixed so that the mixture may 
be worth 7 shillings per pound ? 

If we compound only the 5 and 8 shilling teas, we 
must take them in the ratio of 1 to 2, since 7 shillings is 1 
shilling less than 8 shillings, and 2 shillings greater than 
5 shillings. Hence, any one of the compounds in the fol- 
lowing group (A,) will be worth 7 shillings per pound. 

(1) (2) (3) (4) (5) (6) 

5 shilling tea 12 3 4 5 /6, &c. 

6 shilling tea 2 4 6 8 10 12, &c. 

Sums, 3; 6; 9; 12;' 15; 18; &c.. 

If we now mix the 6 and 8 shilling teas, we see that it 

will be necessary to take equal quantities of each, since 

the average price is to be as much above 6 shillings as it 

is below 8 shillings. Hence, the following compound will 

also be worth 7. shiWinga ^t ^\«i^\ 



HA.) 



I 
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> (1) (2) (3) (4) (6) (6)' 
^ 6 shilling tea; 1 2 3 4 5 6 &c. 
8 shilling tea 1 2*3 45 6 &c. 
Sums,2; 4; 6; 8; 10; 12;&c. 
Now, it is obvious, we may combire any one of these 
last results with any one of the former results. Thus, if 
we combine (1) of group (A) with (1) of (B) we have 

5 shilling tea ... 1 
• 6 ■« «... 1 
8 « « 2+1=3 
If we combine (1) of (A,) with (2) of (B,) we have 

5 shilling tea . . .1 

6 « " . . /2 
8 « « 2+2=4 

Combmmg (2) of (A,) with (3) of (B,) we have, 

Pounds, 

5 shilling tea ... 2 

6 « «... 3 
8 « « 4+3=7 

Combiiung (5) of (A,) with (4) of (B,) we have. 

Pownds. 
* 5 shilling tea ... 5 

6 . « «... 4 

'8 « « 10+4=14 

The number of oomUnatioillB which could be made in 
this way is unlimited ; hence, the above class of questions 
in Alligation admit of an infinite number of answers. 

0A8B U. 

When one of the ingredients is limited K^ ^ ^^^^^03^ 
quantity. 
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1. A person wishes to mix 10 bushels of wheat, worth 
$1 per bushel, with rye, worth 70 cents per bushel, a^d 
oats worth 30 cents per bushel, so that the mixture majr 
be worth 60 cents per bushel. How many bushels of rye 
and oats must he use ? 

Proceeding, according to Caso I., we find the proper- 
donate numbers to be 30, 30, and 50. Hence, 

30 : 30 : : 10 : 10 
30 : 50 : : 10 : 16f. 

So that he must make use of 10 bushels of rye, and 16f 
bushels of oats. Hence, this 

RULE. 

Find the proportionate quantities of each ingredient, by 
Case /., in the same manner as thdugh there was no limitor 
tion ; then, as the difference against the ^mple whose qtianr 
tity is given, is to each of the other differences, so is the given 
quantity of that simple to the quantity required of each of 
the other simples, 

Eapeat this Rule. 

2. A grocer has 90 pounds of tea, worth 90 cents per 
pound, which he wishes to mix with three other qualities, 
valued at 80 cents, 70 cents, and 60 cents per pound. 
How much must he take of these three kinds, so as to be 
able to sell the mixture at 85 cents per pound ? 

Ans. 10 pounds of each; 

3. A merchant has 90 pounds of spice worth 86 cenit 
per pound, which he wishes to mix with thvee other sdrti 
which are worth 30, 40, and 50 cents per pound, ra 
spectively. How many pounds must be used so that the 
compound may be worth 55 cents per pound ? 

An& He m\\%\. \3&e 6*2^ ^unds of each. 
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MENSURATION. 

143. For the reason of many of the rules which 
we shall give for measuring surfaces and solids, we shall 
lefer to the principles of geometry. The reference being 
in allxases to the ^ Elements of Geometry.'* 

Problem I. — -To find the area of a rectangle. 



ipjxwe A B C D to 
a rectangle whose 

gth is 5 feet, and 
idth 3 feet. 

If we divide this rect- 



S 



mgle into portions of 

one square foot each, by means of lines drawn parallel to 
the sides of the rectangle, we shall obtain 15 such squares ; 
that is, the rectangle will contain 15 square feet. In this 
example there are 3 strips of 5 square feet in each, or 5 
strips of 3 square feet each. So that the number of 
square feet is found by multiplying the number of feet in 
length by the number of feet in width. 
Hence, to find the area of a rectangle we have this 

RULE. 



Muhiply the length hy the widths and th^ produet toiU de 
note the ntunber ef squares of the same kind as the measure 
used in estimating the sides of the rectangle. If the sides 
9f the rectangle are measured infeetj the product will be the 

2o 



# 
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square feet ; if in inches^ then the product wiU he squan 
inches^ (B. IV. Prop, n, Scholium.) 



Note.— When the width of the rectangle 
is the same as its length, it becomes a square, 
in which case we multiply the side of the 
square into it8el£ 




EXAMPLES. 



1. How many square feet in a floor which is 16 feet 
wide and 23^ feet long % And how many yards of car- 
peting, one yard wide, will cover the floor ? 

23ix 16=376=the number of square feet. 

Since in one square yard there «ire 9 square feet, we find 
376-^-9 =41|^= the number of yards of carpeting required. 

2. In a table 5 feet 3 inches long, and 3 feet 2 inches 
wide, how many square inches ? And how many square 
feet % A i 2394 sq. inches. 

' t l&f sq. feet. 

3. In a rectangular field which is 13 rods long, and 7 
rods wide, how many square rods ? And what part is it 
of an^icre? . c 91 sq. rods. 

4. How many square inches in a square board 10) 
inches on a side? . Ans, 110-}- sq. inchea. 

5. Which is the greater, a square board of 9 inches mi 
a aide, or a rectangular one 12 inches long and 7jt wide? 

r The rectangular piece 
Ans.<Q0Titain8 9 square inches 
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Probl^ II — To find the area of a parallelogratn. 

Let A BCD be a j] 

parallelogram having > 

A B for its base and / 

DE its altitude. If / 

from C we draw C F ^ ^ ^ ^ 

perpendicular to the 

base A B, meeting it, produced at the point F, the figure 
E F C D will be a rectangle equivalent to the parallelo- 
gram, since the triangle A E D is obviously (fiqual to the 
trfangle B F C. The base E F of the rectanf le is equal 
to A B, the base of the parallelogram. The area of the 
rectangle is found (Prob. I) by multiplying the base by 
its altitude, and since the parallelogram is equal to the 
rectangle, and since its base and altitude are respectively 
equal to the base and altitude of the rectangle, it follows 
that the area of the parallelogram may be found by mul- 
tiplying its base by its altitude. 

Hence, to find the area of a parallelogram, we have 
this 

RULE. 

Multiply the base by the altitude. 

Note. — ^This rule includes the rule under tbe last problem for 
Inding the area of a rectangle or square. It is not therefore necet- 
add any new examples under this problem. 

mLEM III. — To find the area of a triangle, 

A B Che a triangle, Yiaviiig A.'B ^at^^&\J»»R^ "^^ 
Its altitude. By drawing O Y. ^^x«XSj^ ^-^ "^^ ^''^^ 
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A B, and B £ parallel 
to the side, A C, we - 
shall fonn a parallelo- 
gram A B E C, evi- 
dently double the tri- 
angle ABC. The area 
of the parallelogram is found (Prob. II,) bj multiplying 
the base A B into the altitude C D. And as the triangle is 
one half the parallelogram, its area may be found by this 

* RUIj£. ' 1 « 




Multiply half the base by the altitude. 

Note. — Either side of the tri- 
luigle may be regarded as the 
base, and the altitude will be the 
perpendicular drawn from the 
opposite angle to the base, or 
to the base produced. In the 
annexed diagram, the perpen- 
dicular meets the base produced. The above rule applies equally 
well in this case, the area being found by multiplying half the base 
A B intc C D. 

When the three sides of a triangle are known, the area 
may ^^e found by this second "" 

RULE. 

From the hcafsumof the three sides, subtract separately 

each side, take the square root of the continued product of 

the three remainders and half sum^ and it will give the are^ 

JYoTB.— For a demonstiax^on ol xVv&^^obA. xv^^^^ft^ ^^msi&s»x\x 
B. IL Prop. IX. 
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EXAMPLES. 

1. What is the area of a triangle whose base is 12 feet, 
and altitude 3 yards ? 

3 jards = 9 feet. Therefore •!■ of 12x9=54 square feeti 
or 6 square yards for the areeu 

2. What is the area of a triangle whose sides are m- 
spectively 7, 11 and 12 feet? 

SOLXmON. 

iof (7+ll + 12) = 15 15x8x4x3=1440. 

jg^jj^ I -/l440=12-v/10=37-95 nearly. 
15—12= 3 Hence the area is 37*95 sq. feet. 

3. What is the area of a triangle whose base is 14 rods^ 
and whose altitude is 12 rods % Ans. 84 sq. rods. 

4. What is the area of a triangle whose sides are re- 
spectively 13, 14 and 15 yards ? Ans. 84 sq. yards. 

5. tn a triangular field whose sides are 18, 80 and 82 feet, 
how many square yards ? Ans, 80 sq. yards. 



The area of any figure 
which is limited by any num- 
ber of right lines, as the field 
A B C D E F, may be found 
by dividing it into triangles, 
and then computing each tri* 
angle separately, and taking 
their Bom. 
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Problem IY. — To find the area of a trapegaid. 



B.— 




Let A BCD be a trape- 
zoid having AB and CD 
for the parallel sides, CF 
for its altitude. If we 
draw A C it will divide the 
trapezoid into two triangles ABC, CD A. The are a of 
the triangle ABC maybe found (Prop. III.) by multi- 
plying half the base AB into the altitude C F ; and the 
area of the triangle CD A is found i>y multiplying half 
the base CD into the altitude A&, or into its equ2Ll CF. 
Hencp the area of the trapezoid, which is the sum of the 
two-tiriangles, may be found by the following 

RULE. 

Multiply half the sum of the two parallel sides by the 
altitude. 

This rule haisi a fine 
application in measur- 
ing a tapering board, as 
ABCD. In this case 
half the sum of the par- 
allel sides, AD and BC, is found by measuring the width 
G H at the middle of the board. This average width, 
GHj being multiplied by the length EP will give !t« 
area. 




EXAMPLES. 



1. If the parallel sides of a trapezoidal garden are re 
gpectively 4 and 6 loda-, and tlift ^t^ndicular distance 
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between these sides is 8 rods, how manj square rods in 
the garden 7 ^^ c 40 sq. rods, or just 

( -J- of an acre. 
2. How many square feet in a tapering board 16 feet 
long, measuring 15 inches wide at one end, and 10 inches 
at the other? Ans. 16f sq. feet. 

Problem V. — The diameter of a circle being given to fihd 

its circumference. 

If the diameter of a circle is taken as a unit, the cir- 
cxmiference will be 3*14159265, nearly. The exact value 
ci the ratio of the circumference to the diameter has never 
been found. Its approximate value has been extended to 
more than 200 places of decimals. (Geometry, R 7, 
Prop. XIV, Scholium.) 

Hence, when the diameter of a circle is known, its ci^ 
conference may be found by the following 

RULE. 

Multiply the diameter by Z*\^\^. 

Note. — In the Higher Arithmetic, under Continued Fractions, 
we found sonle of the approximate values of this ratio to be 3, V« 
ffr* ff f , Ace. This last value of ^} is true to six places of deci- 
aials. It may be easily retained in the memory by obsenipg that 
if the first three odd numbers, 1, 3, 5, be duplicated, they will stand 
113355. Now the first three figures give the denominator, and the 
other three give the numerator of the ratio. 

ExAMFLE. — What is the circumference of the earth, on 
the supposition that it is 8000 miles in diameter? 
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Peoblek Yld — To find the area of a cirde^ wktn iU i^ 

amster is known. 



RULE. 

Multiply the circumference hy one fourth of the diameter. 
Or, tohat is equivalent^ multiply the square of the diameter hf 
07854=i 0/31416. (Geometry, B. V., Prop. XI.) 



NoTB. — ^If a circle be inscribed in a sqoare, 
its area will be to the area of the square, 
as 0-7854 is to 1. 




1. How many acres in a circle one mile in diameter? 
In a square mile there are 640 acres, therefore in a cui- 

cle one mile in diameter there are 

640 acres xO 7854=502 656 acres. 

2. Which is the greater area, a circle 5 feet in diameter, 
or the ^um of the areas of two other circles, the one being 
4 feet iu diameter and the other 3 feet ? 

{The first circle is equal 
in area to the sum of tho 
other two. 



( 
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From the above rule we 
may deduce a simple meth- 
od of finding the area com- 
. prised between the circum- 
ferences of two concentric 
circles, which area is the 
JiflTerence between two cir- 
cles. 

The area of the circle 
whose diameter is A B, is found by multiplying its square 
by 0-7854. And the circle whose diameter is D £, is 
found by multiplying the square of this diameter by 0*7854. 
|P»nce, the difference of these areas is equal to the diffe^ 
ence of the squares of the diameters multiplied by 0-7854. 

Problem VII. — To find the solidity of a prism, or of a 

cylinder. 

RULE. 

Mutttply the area of the base by the altitude, (Geometry, 
B VIL, Prop. XL) 

EXAMFLBS. 

1. How many cubic feet in a rectangular stick of tim- 
ber 10 inches by 12 inches, and 36 feet long? 

10 inches =f of a foot, which is the fractional part of 
a square foot for the area of the end. 

I" X 36=30 z= number of cubic feet. 

2. In a cylindrical log 14 feet long, and 14 inches in 
diameter, how many cubic feet? 
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14 inches =1 -J- feet=-f of a foot. ' 
fX-fX 0-7854=1 069 square feet for area of end. 
1 069 X 14=14-966 cubic feet. 
3. How many cubic inches in a round bar of iron, 20 
teat long and •} of an inch in diameter? 

Ans, 106*029 cubic inches. 

Peoblem YIII. — To find the volume of a pyramid^ or of a 

• cone, 

RULE. 

Multiply the area of the base by one-third the altitiuk* 
(Geometry, B. VII., Prop. XVIL; and B. VIII. Prop. V.) 



1. The Egyptian pyramid, Cheops, covers a square of 
763f feet on a side, and is 480 feet perpendicular height 
How many cubic feet does it contain ? 

Ans. 93244729t cubic feet. 

2. Suppose the mast of a ship to be a regular cone 87 
feet long, and 2 feet in diameter at its base, how many 
cubic feet will it contain? Ans. 91*1064 cubic feet 

Problem IX — To find the surface of a sphere, tohen iti 

diameter is given, 

RULE. 

Multiply the sqvare of tlie diameter \>^^*\^\^. VS^sofisftx^ 
k a Fill, Prop. X111.8elao\.>) 
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EXAMPLES. 

• • 

1. How many square miles on the surface of the earth, 
on the supposition that it is an exact sphere of 8000 miles 
in diameter? 

Ans. 8000 X 8000 x 31416=201062400 square miles. 
In order to ohtain a value true to a unit, we must use 
for our multiplier, 3-14159265, instead of 3- 1416. 
Using this more accurate value, we find the 

Ans, 201061930 square miles, nearly. 

2. How many superficial inches has a ball 6 inches in 
diameter? Ans, 1130976 square inches. 

Problem X. — To find the volume of a sphere, when its 

diameter is given. 

RULE. 

Multiply the cube of the diameter by 0*5236, which is^- oj 
8-1416. (Geometry, R VIIL, Prop. XIIL Schol.) 

1. How many cubic inches in a ball 6 inches in diameter? 

Ans. 6 X 6 X 6 X 0-5236= 1 13*0976 cubic inches. 

Note.— Comparing this Example with Example 2, under last 
Problem, we see that the number of superficial inches and cubie 
inches are equal in a sphere of 6 inches in diameter. 

2. How many cubic inches in a ball of the celebrated 
Stockton gun, the diameter of which is 12 inches ? 

Ans. 9i)4-7308 cubic inches. 
The following table of multipliers will be found venj 
eonveiuont for solving nearly aV\pTo\^wiv^Vc^s2^^'«2CLVM 
in mensuration of circles and spYiexea. 



336 . ELEMENTARY ABITHXETIC. 



TABLE OF Mm.TIPLIEB& 

L Radius of a cireIeX^48318S31=Cireiimferenee. 
9l Bquara of the radius of a eirekx3*141MBfi&s:Ana. 

3. Dianwter of a cirelex3'14159265c=Circuinferenoe. 

4. Square of the diameter of a circleX0'7>^'>3g6]6c=Area. 

5. CireuinferenoeofaeireleX0']5Q15494=Radiw. 

6. Ciremnferenoe of a cireIexO'3183006&r-Diaineter. 

7. Square root of area of a eircleX0-56418(l58=Radius. 

8. Square root of area of a eircleXl*lS837Q17sDiaiiieter. 

9. Radini of cireleXl'73905061=Side of inieribed equilateral trianglt 
10. Side of inscribed equilateral triangrleyO-57735027=Radiua of cirekw 
IL Radius of a circleXl'41431356=:Side ut* inscribed square. 

19. Side of inscribed sqaareXO'70710678=Radius. 

13. Square of radios of a sphereXl3-56637001=:Surfaoe 

14. Cube of radius of a spbereX4*1887903Q= Volume. 

15. Square of diameter of a splierex3*14]50S65e=Surfaee. 

16. Cube of diameter of a spbereX0-5235087a= Volume. 

17. Square of circumference of a sphereX0'31830989=::8urfao6. 

18. Cube of circumference of a spbereX0K)1688680=Volttme. 

19. Square root of surfaot of a sphere X0'98B09479e=Radius. 

90. SquarerootofsttrfAoeofasphereXO'56418958=Diameter. , 
I 91. Squareroot ofsurface of asphereXl'77345385=Circnmferenoe. 

t 93. Cube root of rolume of a sphere XO'09O3SO49=Rad ius. 

' 93. Cube root of rolume of a spherexl'94070096=Diameter. 

94. Cube root of rolume of a sphereX3'89777707=Circumference. 

35. Radius of a sphereX l-15470054=rSide of inscribed cube. 

96. Side of inscribed cubeXO-86e0254Q=Radius. 

Problem XI. — To find tJie volume of a frustum ofapyro' 

midj or of a cone, 

RULE. 

Find a mean proportional between the area of the two 
haseSj to which add the sum of the hases^ and. multiply the 
result by ono'third the altitude cf. the frustum, 

K EXAMPLES. 

1. Suppose a cistern in the fonn of a frustum of a 
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cone, to be 9 feet deep, having for diameters 8 feet and 10 
feet. How many cubic feet wi]l it contain ? 

10« X 0-7854= 100 x0-7854=area of one base 
6«X 07854= 36x0-7854= « other '^ 

60x0-7854= \ ^^^^ proportion between 

( bases. 

196x0-7854= Sum. 

And 196 X 0-7854 xi of 9=461-8152 cubic feet, for its 
volimie. 

2. Suppose a measure to be in the form of a frustum of 
a regular cone. If its top diameter is 6 inches, and the 
bottom diameter 9 inches, and it is 12 inches deep, how 
many cubic inches will it contain 7 and how many beer 
gallons of 282 cubic inches each ? 

'2136 cubic inches. 
•909 beer gallons. 



Ans. I j.^ 




Problem XII. — To find the area of an ellipse. 

NOTB.--A line drawn through 
the centre of an ellipse is called 
its dbmeter. The longest diam- 
eter is called the transverse diam- 
eter; the shortest is called the 
coii^o/e diameter. ThnsAB is 
the transverse diameter, and CD 
b the conjugate diameter. 

The area of an ellipse may be found by this 

RULE. 

Multiply the product of the transverse and eonjug9t$ 

iiameters by 0*7854. 

29 
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EXAMPLES. 



1. How many square feet in the surface of an elUpt 
pdnd, whose transverse diameter is 100 feet, and coi 
gate diameter 60 feet ? 

Ans. 100x60x0-7854=4712-4 square feet 

2. How many square inches is an elliptical table wh 
transverse diameter is 5 feet 3 inches, and conjugate di 
eter 3 feet 6 inches ? And how many square feet 7 

2078- 1684 square inchei 
14-4317 square feet 



Ans. 



Note 1. — If an ellipse be in- 
seribed in a rectangle, its area will 
be to the area of the rectangle as 
0-7854 is to 1. 

Note 2.— We also infer that, if a 
circle be inscribed in an ellipse, 
and another circle be circumscribed 
about the same ellipse, the ellipse 
ixa mean proportional between the 
areas of the two circles ; that is, we 
shall have, area of inscribed circle 
is to the area of ellipse, as area of 
ellipse is to t^e area of circum- 
scribed circle. 





PROMISCUOUS OUESTI0N8. 

144. 1. Suppose I purchase 81200 worth of gooda 
of which is op a credit of 3 months, i on a credit oi 
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months, and the renniaining -J on a credit of 9 montha 
How much ready monjey ought to pay the purchase, in« 
terest being 7 per cent. ? Ans. $1 159-64, nearly. 

2. In the above example, by the principles of equation 
of payments, how much credit ought I to have on the 
whole sum of $1200 ? Ans. 6 months. 

5. Now, what is the present worth of <^1200 due at the 
end of 6 months, interest being 7 per cent. ? : 

^»^. $1159-42, nearly. 
4. I employed A and B to ditch my meadow, A was 
to receive 87-J^ cents per rod, and B was to have 112^ 
cents per rod ; each wrought until his wages amounted 
to |J50. What was the amount of ditch dug by both ? 

^71^. 10 Iff. 

6. Three merchants, A, B, and C, enter into partner- 
ship A advances $1200, B $800, and C $600. A leaves 
his money 8 months, B 10 months, and 014 months in 
the business. They gain $5Q0. What is the share o\ 
each? • 

r A receives $184-1^. 
AnsA B *.« 153H. 

LC. " 161t^. 

6. A and B have the same income ; A saves -^ of his ; 
but B, by spending $120 per annum more than A, at the 
end of 10 years finds himself $200 in debt. What was 
the income % . Ans. $500. 

7 Suppose a book to contain 365 pages, averaging 40 
lines of 10 words each on each page. J^ow many words 
would the book contain? , Am, 146000 words, 

8. There are 31173 veorses in the Bible; how many 
days will it require to r&ad it through,, if 30 verses aia 
read daily !^ Ans^ 1039Vir flays. 
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9. After expending •} of my monej^, and •}• of the w 
mainder, I had remaining $72 ] how much had I at first 1 

Ans. $128. 

10. If I sell cloth at $1*50 per yard, and gain 25 pet 
cent., how ought I to have sold it so as to lose 20 per 
cent.? Ans. $0*96. 

11. Sold cloth at $1-50 per yard, and gained 25 per 
cent. What should I have lost per cent., if I had sold it 
at $0-96 per yard ? Ans, 20 per cent. 

12. If 1 buy cloth at $1-20 per yard, how must I sell it 
80 as to gain 25 per cent. ? Ans. $1*50. 

13. A merchant has to make the following payments at 
three different periods : $2832 in 3 months, $2560 in 9 
months, and $1450 in 16 monihs. The creditor wishes to 
receive the whole sum of $6842 at once. When ought 
the payment to be made ? Ans, In 8 months. 

14. A father gives to his five sons $1000, which they 
are to divide according to their ages, so that each elder 
son shall receive $20 more than his next younger brother. 
What is the share of the youngest ? Ans, $160. 

x5. A "ompany of 90 persons consists of men, women, 
and children The men are 4 in number more than the 
womeil, the children 10 more than the adults. How many 
men, women, and children, are there in the company ? 

f 22 men, 
Ans. < 18 women, 
- ( 50 children. 
16. The comnion school f^nd for the stato^f New- York 
was $1975093*15 in 1843, and during the same yeai 
there were in the stat^, 677995 childreri between the ages 
bf 5 and 16 years. How nluch wbuld the above fund 
amount to per scholar? Ans, $2*91, nearly. 
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17. The whole number of volumes in the common 
school libraries of New York, in 1843, was 874865. 
What would be their value at 37^ cents per volume ? 

Ans. $328074-37^. 

18. The whole number of children taught in N. Y. 
during the year 1843, was 657782, and the whole number 
of schools was 10860. How many scholars on an average 
would each school consist of? Ans. Between 60 and 61. 

19. Suppose the Erie canal to be 60 feet wide, and 6 
feet deep ; how many miles in length will it require to 
make one cubic mile of water? Ans. 77440 miles. 

20. A person owning f of a copper mine, sells f of his 
interest in it for $1800. What, at this rate, is the value 
of the whole ? Ans, $4000. 

21. Suppose I buy a certain lot of oranges at 3 cents 
apiece, and as many more at 5 cents apiece, and sell them 
at 4 cents apiece ; do I gain or lose by the operation 1 

Ans. I neither gain nor lose. 

22. Suppose I buy a certain number of oranges at 3 
for one cent, and as many more at 5 for one cent, and sell 
them at 4 for one cent ; do I gain or lose by the operation ? 

^ I los 

5 If 

' was 60, 1 should lose one cent. 

23. Suppose I expend a certain sum of money for 
•ranges at -I- of a cent, apiece and another equal sum 
for another lot of oranges at -J^ of a cent apiece, and sell 
them at-}- ofact. apiece, do I gain or lose by the operation I 

Ans. I neither gain nor lose. 

24. Suppose I expend a certain sum of money for oran* 
1^8 at 3 cents apiece, and another equal sum for another 

29* 



I lose -gV of a cent on each orange. 
Ans. } If the whole number of oranges 



Ans.^ 
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lot at 5 cents apiece ; how much do I gain on each cent 

expended, if I sell them at 4 cents apiece ? 

I gain 1^ of a cent on each cent 
employed in tho purchase. If 
the whole sum employed was 15 
cents, I should gain 1 cent. 

25. If A can do a piece of work in 3 days, B in 4 days, 
and C in 5 days, how manj^^ times longer will it take B to 
do it alone, than it will take A and C together to do it ? 

Am . 2 iV times. 

26. If A can accomplish a piece of work in -J of a day, 
B in ■} of a day, and C in -J^ of a day, how many times 
longer will it take B to do it alone, than it will take A and 
C together to do it ? Ans. 2 times. 

27. What is the shortest piece of cloth which shall be 
at tHe same time, an even number of yards, an even num- 
ber of Ells Flemish, an even number of Ells English, and 
an even number of Ells French ? 

Ans. 60 quarters = 15 yards. 

28. A man died, leaving $1000, to be divided between 
his two sons, one 14, and the other 18 years of age, in 
such a proportion, that the share of each being put to in- 
terest at 6 per cent., should amount to the same sum when 
they should arrive at the age of 21. What did each one 
leceive ? 

Since the shares of each would amount to equal sums 
when they should come of age, it is obvious that they 
must have been to each other reciprocally as the amount 
of $1 for the respective times 7 years and 3 years. The 
eunount of $1 for 7 years at 6 per cent., is $1-42. The 
amount of $1 for 3 years at 6 per cent., is $M8. Hence, 
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their portions were as 118 is to 142, or as 59 to 71. The 
sum of these numbers is 130. Therefore, 
The younger must have -^ of $1000 = $453-846, nearly. 
The elder must have -ftV o( 1 1 000 = $546- 1 54, nearly. 

29. Divide $100 between A, B, and €,80 that B may 
have $3 more than A, and C $4 more than B. How much 
must each one have? fA has $30. 

AnsJ B « $33. 
Ic « $37. 

30. A can do a piece of work in 4 days, and B can do 
the same in 3 days. How long would it take both to- 
gether to do it ? Ans, If days. 

31. A person wishes to dispose of his horse by lottery. 
If he sells the tickets at $2 each, he will lose $30 on his 
horse ; but if he sells them at $3 each, he will recei«« $30 
more than his horse cost him. What is the value of the 
horse, and the number of tickets ? 

. ( Value of horse, $150. 
^^' \ No. of tickets, 60. 

32. Thomas sold 150 pine-apples at d3\ cents apiece, 
and received the same amount of mouey that Henry did 
for water-melons at 25 cents apiece. How much money 
did each receive, and how many melons did Henry sell ? 

Ans, Each received $50, and Henry sold 200 melons. 

33. A man bought apples at 5 cents a dozen, half of 
which lie exchanged for pears, at the rate of 8 apples foi 
5 pears ; he then sold all his apples and pears at a cent 
apiece, and thus gained 19 cents. How many apples did 
he buy, and how much did they cost ? 

Ans. 48 apples for 20 cents. 

34. A person expended $2340 for eggs. With one 
half of his money he purchased a lot at 13 cents per doz* 
en ; with the other half of his money 1\^ ^\\\0ciS!L^^<^.'»\\'^5c«». 
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lot at 9 cents per dozen. He afterward sold them all Uv 
gether at 1 1 cents per dozen. Did he gain or lose hy the 
operation ? Ans. He gained 80 cents. 

35. Divide $1200 between A and B so that A's share 
may be to B's as 2 to 7. . (A has $2661. 

^' I B has •933i 

36. A gentleman spends -f of his yearly income for 
Doard and lodging, -} of the remainder for clothes, and ) 
of tho residue he bestows for charitable purposes, axid 
saves $100 yearly. What is his income ? 

Ans, $2700. 

37. If I buy an article for $4, and sell it for $5, how 
nauch per cent, do I gain ? Ans. 25 per cent. 

. 38. If I give 85 for an article, and sell it for $4, how 
much per cent, do I lose 7 Ans. 20 per cent. 

39. What is the interest of $175 for 3 months, at 6 per 
cent.? Ans. $2625. 

40. How many yards of Brussels carpeting, which is | 
of a yard wide, will it require to cover a floor 18 feet by 
20 feet? Ans. 53+ yards. 

41. Admitting the velocity of a cannon ball to be 1600 
feet per second, what time, at this velocity, would it require 
to move 95 millions of miles, which is the distance from 
the earth to the sim, counting 365-J- days to the year. 

Ans. 9-1-f ff^ years. 

42. The Winchester bushel measure is of a cylindric 
form, 8 inches deep, and 18+ inches in diameter, con tdning 
2150| cubic inches. What must be the side of a cubical 
box which shall contain the same quantity ? 

The cube root of 2 150|= 12-907, nearly, for the length 
of a side, in inches. 

43. The clocks of Italy go on to 24 hours ; then liow 
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many strokes do thej strike in one revolution of the 
index? Ans. 300. 

44. There is an island 20 miles in circumference, and 
three men, A, B, and C, start from the same point, and 
travel the same way about it ; A goes 3 miles per hour, 
B goes 7 mile^ per hour, and C goes 1 1 miles per hour. In 
what time will they all be together ? 

Since B gains on A 4 miles each hour, he will overtake 
him when he has gained the entire circumference ; that is, 
A and B will be together at the end of every 5 hours. 
Again, since C gains on B 4 miles each hour, he will 
overtake him when he has gamed the whole circumference ; 
that is, B and C will be together at the end of every 5 
hours. Consequently, they will all be together at the ei)d 
of every 5 hours. 

45. What is the discount of $175 for 3 months, at 6 
per cent. ? Ans. $2*586. ' 

46. If a ship and its cargo is worth $30000, and the 
cargo is worth 5 times as much as the ship, what is the 
value of the cargo? Ans. $25000. 

47. What is the difference between six and one half 
times 7, and seven and one half times 6 ? Ans. \. 

48. Three persons. A, B, and C, form a partnership ; A 
furnishes $1000, B $600, and C $450; at the end of 6 
months, C withdraws his capital, but no dividend is irade 
ontil the end of the year, when it is found that the ^nn 
has gained $244' 16. How is this gain to be divided W 
tween the partners % 

TA has H of $244*16=$13379- 

Ans.< B has fi of $24416=$ 80-2'7^ 

I C has A of $244.16=$ 3010 -t 

Pioof $244* 16. 
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49. Three persons, A, B, and C, engage to build a cer- 
tain piece of wall for $24416. While A can build JO 
rods, B can build but 6, and C but 4-i^. When the wall is 
half completed, C ceases to labor upon it, and A and B 
finish it. What part of the $244* 1 6 ought each to receive ? 

fA ought to have $135-85. 

Ans.< B « « « $ 81-51. 

' i.C « " « $ 26-80. 

50. A and B together can build a wall m 4 days, A and 
C can together build it in 5 days, B and C can together 
build it in 6 days. What time would it require for all 
together to accomplish it ? 

A and B can in one day build -}• of it=:|^ of it. 

AandC " « « « « i of it=i^ of it. 

BandC « " « '' « i of it=:i* of it. 
^ The sum of these fractions, -H+i-^+i-S-^ll, is evi- 
dently twice the fractional part accomplished by all in one 
day. Hence, they all would in one day accomplish i of 
=T¥irl consequently, in -^^^=3-^ days, they would 



dnish it. \ 

50. A note of $10000 given Jan. 1st, 1840, has received \ 
the following indorsements: January 1st, 1841, indorsed j 
$2952-28, January 1st, 1842, indorsed 82952*28, January 
1st, 1843, indorsed $2952*28. How much remained iue 
January 1st, 1844, interest being computed at 7 per cent? 

Ans. There was due $2952-28. 

51. Two hunters, A and B, kill a deer, whose weight 
they are desirous of knowing. For this purpose, they rest 
a stick across the limb of a tree ; then suspending the deer 
at the shorter extremity, they find that its w'eight is just 

counterpoised by the "wd^YvX. o^ k.,'^V<5k ^M^-^^^wia Vumself 
hy his hands at ihe olYiet e^vxexttvv^. ^'\\^^>^\. O^^^NsgcMi \ 
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the point of support of the stick, they take the deer from 
the shorter extremity and suspend it at the longer ex- 
tremity of the stick, when it was found to be exactly bal- 
anced oy B's weight, when suspended at the shorter 
extremity of the stick. Now, supposing A to weigh 147 
pounds, and B to weigh 192 pounds, what mupt have been 
♦he weight of the deer ? 

By the principle of the lever, wc know that when dif- 
ferent weights at its extremities balance each other, they 
are to each other inversely as the lengths of the arms to 
which they are attached. Hence, in the first experiment, 
we know that the weij'ht of A is to the deer*s weight, as 
the shorter arm is to the longer arm. In the second experi- 
ment, the deer's weight is to B's weight, as the shorter 
arm is to the longer arm. Consequently, A's weight is to 
the deer's weight, as the doer's weight is to B's weight ; 
that is, the deer's weight is a moan proportional between 
A's weight and B's weight. Therefore, if we multiply 
the number ©f pounds which A weighed, hy the number 
of pounds which B weighed, and extract th*? square 
root of the product, it will give the weight oi* the deer in 
pounds. 

147x192=28224. 

^^ V28224= 168 the weight of the deer in pounds. 



10 D. AppUton & Coh Jwoenile Publications, 



PUNCHINELLO. The Life and Adventures of Punchi 
nello. SmbelUshed with 100 deeigns. 12mo., cloth, 76 cts.* doth, 

PUSS IN BOOTS. A pure Translation in Prose, from 
the original German. Illustrated with original designs, suitable for tb« 
Tastes of the Toung or Old. By the celebrated artist, Otto Speotkb. 
1 vol square 12mo., 81 cts. ; cloth, 38 cts. ; extra gilt, 68 ctSw 

RHYMES FOR THE NURSERY. By Jane Taylob. 
Beautifully illustrated. Fancy ^^er covers, 18 eta.; doth, extra, 25 cts. 

SETTLERS (THE) IN CANADA. Written for Young 
People. By Capt Marbtatt. ISmo., frontispiece. •dS ctSb ' 

SEVEN WISE MEN OF GREECE, AND SEVEN 

WONDERS OF THE WORLD. By A. D. Joma 16mo., illustra- 
ted. 50 cts. 

STORY OF A GENIUS; or, ColaJMonti. By the author 
of •* How to Win Love," " Michael the Miner,*' Ac. l6mo. 88 ots. 

STUDIES OF A NIMA LS. With Instructions for the Lead 
Fendl and Crayon. Composed of spirited sketches of Single Fignres 
and Groups from Nature; with Choice Selections ftt>in some or the 
most distinguished Animal Painters: accompanied with copious In- 
Btracdons. By F. N. One. Complete in 5 numbers, $1 88; bound, 
$2 25. 

SUSAN PINDAR S STORY BOOK. Comprising 
**■ Fireaide Fairies,'* and ** Midsummer Fa^." Bound together in on« 
neat vol Numerous Engravings. $1. 

TALES OF ILLUSTRIOUS MEN. Comprising Henry 
Hudson, Cortez, Davy, Reynolds, &a. 1 voL 18mo., cloth, 75 eta. 

THINK BEFORE TOU ACT; an excellent Tale. By 
Mrs. Bhxrwood. Square 16ma Illustrated. Cloiii,26Gta 

772^ VELS AND EXTRA ORDINAR Y AD VENTURES 
OF BOB THE SQUIRREL. Illustrated with 12 colored engravings. 
1 vol. aquwe 16mo. 88 etai 

TREASURY OF STORIES FOR YOUNG CHILDREN 
By Otto. Numerous Illustrations. 16mo. 02 cts. 

nCAR OF WAKEFIELD. A Tale. By Oliver Gold 
SMiTO. 1 vol. 12mo., with numerous Illustratlo&fl. T5 eta. ; gilt edges, |L 

VILLA GE AND OTHER TALES. By Hannah Mobk. 
Comprising the above two vols, in one. 62^ eta. 

WASTE NOT, WANT NOT; or, Two Strings to your Bow. 
By Maua Sdoxworth. With Dkistrations. Square 16mo. 26 cts. 

WA TTS' DIVINE AND MORAL SONGS. For the Us* 
<rf Children. By Isaac Watts, D. D. With 24 pret^ iUoatratiaiia. 
1 neat voL 18mo. ; extra cloth, 88 eta. 



12 D. Appleton & Coh Juvenile Publieations. 

^aplar €it§lis^ |Unstratf J Ittbntilfs. 

Printed in large type, on very superior paper. 

CELEBRATED CHILDREN, of AH Ages and Nations. 
By M. Mabson. Translated from the French by Mrs. L. Bubxb. D> 
luatrated by Absolon. 16ina, extra cloth, gilt, $1 00. 

extra doth, gilt edges, $1 a& 

CHILDREN OF THE NEW FOREST By Capt Mar- 
BTATT. New edition, with illustrations by Gilbxbt. ISmo., extra 
cloth, gilt, It 

extra cloth, gilt edges, $1 8& 

DA WNIN08 OF GENIUS, exemplified and exhibited in 
the early lives of distinguished men. By Bor. T. A BudKUR. 
Finely Illustrated. 16mo., $1 00. 

extra cloth, gilt edges, $1 2& 

EVENINGS AT HOME; or, the Jnvenile Budget Opened. 
By L. AiKiN and Mrs. Babbauld. A new and revised edition. Eight 
Engravings, 416 pages. 16mo., extra cloth, gilt, $1 00. 

extra doth, gilt edgee, $1 25. 

INFLUENCE; or, the Evil Genius. By the author of 
** A Trip to Catch a Sunbeam.^' Blustrated by Oilbbbt. 16mo,, aztrs 
doth, $1 00 ; extra doth, gUt edges, $1 25. 

TIJfJE LITTLE 8 A VA GE. By Captain Mabbtatp. New 
edition, with lUostrations by Gilbbbt. lOmo., extra doth, gilt, $1 00 
extra cloth, gilt edges, f 1 25. 

MORAL TALES for Young People. By Madame Guxzot. 

Translated by Mrs. L. Bubkb. Illutlnted by OampbblIi. Ifma 

extra cloth, gilt, f 1 00. 
extra doth, gilt edges, $1 2B. 

9ANDF0RD AND MERTON, By Thomas Dat. Anew 
edition, entirely revised and ooneeted. Eight DIoBtratlona, 416 pefM 
16ma, extra cloth, gilt, fl 00. 

. extra doth, gilt edges, f 1 20l 

%W188 FAMILY ROBINSON; or, Adventures on - 
Desert Island. A new edition. The two Series oomplaite In oim Ttft 
ume, entirely revised and improved. Eight Ulastntions by iimr 
OiLBiBT. t6ma, extra doth, gilt, $1 00. 

— -— eirtra cloth, gilt edges, $1 86. 



/>. Applfitan S Go?% Juvenile PublieatioTis, 11 



WILLIAM TELL, THE PATRIOT OF SWITZER- 
LAND. Translated from the French of M. de Florian. To which 
is added ANDREAS HO FEB, the " Tell " of the Tyrol. 18ma, fiii« 
engravings. Half cloth, $8 cts. ; doth, 50 cts. 

WINTER EVENING RECREATIONS, A CollectioD 
of Tales for Youth. Ulastrated with Wood Engravinga 16mo. GO ctn 

WINTER EVENING STORY BOOK. Comprising Sto- 
^ lies of Adventure by Land and Sea, Domestic Tales, &c. Illustrated 
with Wood Engravings. 1 vol 16mo. 75 cts, 

WINTER EVENINGS; or, Tales of TraveUers. By 
Maria Hack. Elegantly Dlustrated. 16mo., 75 ct& ; gilt edges, 75 ota. 

YOUNG STUDENT {THE); or, Ralph and Victor. By 
Madame GmzoT. From the French, by Samuxl Jaoksoit. One vol 
of 500 pages, with lUastrations. 15 cts. 

YOUTHS {THE) CORONAL, By Hannah F. Gould! 
12ma * 

YOUTHS {THE) STORY BOOK, 1 thick vol., 18ma 
Caoth. 75 cts.' 

Grandmamma Easy's Pictorial Alphabets. 

Pat up in dozens, four of each alphabet in a packaga 

Price per dozen, f 1 50. 

^ttrattik firtffrial WL^x^^ 

FOR THE YOUNG. 

PICTORIAL ROBINSON CRUSOE— THE LIFE AND 

A D VENTURES OF ROBINSON OB USOS. By Danibl D» Fob. 
With a Memoir of the Author, and an Essay on nis Writings, with 
upwards of SOO spirited Engravings, by the celebrated French artist, 
Gbanyillx. One vol, Svo., of 500 pages, $1 50. 

PICTORIAL {THE) VICAR OF WAKEFIELD. A 
Tale. By Ouvsr OoLDSMTriL One volume, 12ma, with numeroui 
Illustrations. 75 cts. ; gilt edges, $1 00. 

PUNCHINELLO—THE LIFE AND ADVENTUREb 
OF PUNCHINELLO. EmbeUished "with 100 designs. 12ma, doth, 
75 cts. ; gilt edges, $1 00. 

PICTORIAL HISTORY OF NAPOLEON BONA 
PARTE. Translated from the French of M. Laitbbnt db L'Ardbohb 
With Five Hundied spirited Illustrations, after designs by Uohkm 
Vemet, and Twenty Original Portraits engraved in the best stylei 
Complete in one tiandsome volume, 8vo., $8 00. 

PICTORIAL HISTORY OF GERMANY. From th« 
Earliest Period to the Present Time. Rv FuEtJBBinK KonLiiAUW«. 
Translated from the last German edition, by James D. Hans. On« 
volume, 8va, of 600 pages, $3 50. 



V. ApyietOH db Company^ PttbHoaHona, 



MISCELLANEOirS WOKES. 



M*PLETON*S Library ManoaL Svo. 

Hidf bound, II J5. 

» Sonthem And "Wet- 

tom Traveller's Guids. With cnlorad 



IhiM. 



18mo. $1. 

Northern and Eastern 

TmT«lkr'i Guid*. Twenty -four Map*. 
Igmo. 1135. 

■ New and Complete 

Coitad SUt«t Guide-Book for Tmv«U«ra. 
Nain«roua Map*. 18mo. $■}. 

» New- York 01^ and 

Vicinity Guide. Maps. 88 ott. 

■ New- York City Biap, 

^r PockeU U ctt. 

IlQNELL'S Book of Chess. A com- 

y^Iete Guide to the Game. With Illu»tra- 
tioMbv R. W. Weir. ISrno. $J ii. 

ANDE^BSON, WM. Practical Mer- 

, santlle C<\n 8p<vi<l«;uce. Ijino. Ijtl. 

4£N0LD,Dr. MisoellaneousWcrka. 

Svo. 1-2. 

'—. History of Bome. 

New Edition. 1 rol., 8vo. $3. 

————— History of the Later 

Roman Cummnnwealth. Svo. $*J 50. 

— — — — ^— Lectures on Modon 

History, Edited by Prol. Reed, fl -25. 

IJfe and Corre^>ond- 

ence. By the Rev. A. P. StAnley. 9d 
Edition. 8to. $3. 

AMELIA'S Poems. 1 vol, 12ma 

Clfjh. $1 !25 : ffilt edrea, fl 50. 

IJ!78TED'S QoM-Seeker's Manual. 

ISiHo. Paper, 25 ete. 

BOWEN, £. United States Post- 
office Guide. Map. Svo. Paper, 91 • 
cloth. 91 45. 

BBOOKS' Four Months among the 

Gold-Finder* in Californin. '25 ct». 

BEY ANT'S What I Saw in Califor- 
nia. With Map. l<imo. $1 95. 
BBOWNELUS Poems. 12ma 75 c 
OALIFORNIA Gnide-Book. Em- 
bracing Fremont and fa^uiory'i Tr*ve\i in 
Oalifomia. ^vo. Map. Paper, 50 et*. 

vlAKLYLE*SLifi» of Frederick Schil- 
ler, l-lmo. Paper, 50 cU. ; cloth, 75 ct«. 

CHAPMAN'S Instmctiuns to Young 

MarkAinan on the Improved American Rifle. 
Utoo. Illustrated. iM -25. ' 

CGOLEY, A. J. The Book of Use 

ful flLnowledge. ConlniiiinK <5,000 Practical 
lUeaipta in all brnnche* ot Art*, Manuiiic- 
tar**, and Trades. 8vn. Illustnited. $1 '25. 

KX)LEY, J. E. The American In 

Kvypt. 8to. Ilioitratnd. $-2. 

(mT, Dr. History of Puritanism. 

Itmo. ft. 

OOBNWALL, N. E. Music as It 

Wm, am. a* it 1*. 13mo. 6;^ cu. 

00V8USIS Onana of Modem P\d(\o- 
JDpbj. 'fna«latad fety W>«kl. % VoU., 



COOGESHALL'S Voyagea to ?a 

rious Part* of ttie World. IlUi*. |1 tt. 

DON QUIXOTTE DE LA MAS- 

CHA. With 18 Steel Engraring*. ICino 
Cloth, |1 60. 

EMOBrs Notes of Travels in Odl 

t'i<mia. 8vn. Paper, '25 et*. 

ELLIS, Mrs. Women of Eni^aaA 

l'2mo. 50 cU. 

— ; Hearts and KamMfa 

6ucial Diatinetiun*. A Stacy. Two Pari* 
8v... Pft(jer, $1 ; doth, 91 50. 

EVELYN'S Life of Mm Oodoli»lil& 

Kditfd by tlte Bishop of Oxford. 16iiia 
Cloth, SO et*. ; paper, SSefa. 

FAY, T. S. Ulrio; or, The VcAom. 

I'imo. 75 ct*. 

FOSTER'S Essays on Ohrlstiaii Mo- 
rals. ISmo. 60 eta. 
FREMONT'S Exploring ExpedUioo 

to OrvKOQ and Calilbraia. ii eta. 

PROST, Prut Travels in AMoa 

13ino. IIIustmt«d. 91. 

FALKNER'B Farmer's Manuiri 

V2m>>. 50 rts. 

GARLAND'S Life of John Bla 

d'lplt. '2 Vol*., ISino. Portnut*. 99 50. 
GILFILLAN, GEO. OaUory^e 

Littinu-y Fortiuita. S«coad Seri**. Ini 
Paper, 75 cts. ; cloth, 91. 

— The Baida « 

the Bible. l<2mo. Cloth, 60 eU. 

GOLDSMITH'S Yioar of WakeftaM. 

l'2ii)o. Illustrated. 76 cts. 

GOULD, E, S. "The Veiy Age." 

A Comt-dy. ISmo. Paper, 88 eta. 

GRANT'S Memoirs of An AmerloiB 

Lmiy. l!2mo. Cloth, 15 ct*. i paper, 60 et* 

GUIZOTS Democracy in Franea 

l\2nio. Paper cover, i25 cU. 

History of CivilltttioB 

4 Vols. Cloth. 93 50. 

■ History of the EngUah 

Revolution of 1640. Cloth, 91 95. 

HULL, Gen. Civil and MiUtvy 

Life. Edited by J. F. Clarke. Svo. 99. 

HOBSON. My Uncle Hobson and L 

ISmo. 75 et*. 

GOETHE'S IPHIGENIAINTAU 

RIS. A Drama in Five AcU. From A» 
German by G. J. Adier. Itako. 16 eta. 

KAVANAGH, JULIA. Women, 

Cliristianity, extMiiplHry for Piety and < 
rity. l^nio. Clotb,75ote. 

KENNY'S Manual of Oh€M. 18HM 
KOHLBAUBCH'8 OompletoHiitay 

of Germany. Svo. fl 50. 

KIP'S OhftetiAas Hoildaya at Bottft 

Ijmo. 91. 

LAMB, CHAS. Final Memorlik 

> Vidxtttd bvTalfonrd. I'2nic 75 <rta. 



2>. Appltton it Oompcm^t Publleattoitt. 

USCRLLAlrBUlIS WORXS-CantiniMa. 

UOE, E B. LUti otJtma Faol F. iSCOTTS UumiaiL Itmo. tlita 
L»BBE« lU«li)ry*of Aninu] Mi«- , ' 
LffmB8''FR0M THBEE OON- 



U)I 



il^, W. 



Cbdst In Hades. 
MA^isTfen. U. J. Vaiao In 
MABUH'B '(L»rtj i^ENoT f of^'Kng- 

iaCHll.EI-e Hlslor; oT Fnnas. 

^ Lib al M«ptfn Ln 

Bliury of Bomui 



KlTTUEWa S YOUKa. Whist 

l^-rSNl'^ndJ'iirLn^'^ Ds'i^ 
HOORKaa Lift of Qeorge Cost 

(Wraa, QEa TiUm ot'sterilni 



-AbtldgodE. 
— StHllDg In 



[ELECT luUin GoioediM. Tna» 
SPKAGU^ diwoirr of Um maUi 
gHAk8FSABE'8"'Drmittc Worta 
SOUTHErs" iite'o/'cmM. Ona 
STSWABTaStidileBaoiuiiaT.Edtk 
B6iri'HQAT£°(BiiSap>.'"TWt U 
S^USii'm^u^ Via PeapK 

BTEVbNB Ciinpsigni of lb* KK 
SWEIT Dr'VteatiM on''ui« Dte- 



WOMAN a Worth m, 
WABNEBTRnd imeald ] 
WYNNE, J LlvM of 

ifmo dinb Ji 
W0KD8W0HTH, 






LA.VBOOKa 



OVALLAaHAH^ HlMon of Hv 

TfttulK lb> DmuIi. i V^jlL II. 
nWIUi'S Ufing Aatbon i 

nSls^SL l£l!*™*^'™° AUTHOITS L.W Stad^ ; ■ 
U^AEDSOH on }>aga. Tlisir 

ira^on'oRbsoE. 'ony»m- 

MWAN-a HHtoi7*of tt» Fn'noh 
IOTHEts'Uodsra'°DwiHUlo Oook- 

tSlfrn'ia^'id a^'tiii^' k 



D, Appleton & Co?s JuvmxU Publicatums. 



f 0plar f alts 



BY MART HOWITT, MRS. EUIS, HANNAH MORE. &C. &XL 



ALICE FRANKLIN. By Mary 
Howiit. 3Scia. 

HOPE ON, HOPE EVER! By 
Do. 38 CIS. 

L rJ'TLE COIN, MUCH CARE. 
By do. 38 cts. 

L O VE 4- MONEY. By do. 38 cts, 

MY OWN STORY. By do. 38 eta 

MY UNCLE THE CLOCK- 
MAKER. By do. 38 cts. 

NO SENSE LIKE COMMON 
SENSE. By do. 38 cts. 

SOWING AND REAPING. By 

• Do. 38 cts. 

STRIVE AND THRIVE. By 
Do. 38 cts. 

THE TWO APPRENTICES. 
By do. 38 cts. 

WHICH IS THE WISER7 By 
Do. 38 cts. 

WHO SHALL BE GREAT- 
EST 7 By do. 38 cts. 

WORK 4- WAGES. By do. 38 cts. 

DOMESTIC TALES. By Han- 
nah More. 2 vols. 75 cts. 

DANGERS OP DINING OUT. 
By Mrs. Ellis. 38 cts. 

FIRST IMPRESSIONS. By 
Do. 38 cts. 



Bydai 



Mm. 
By 



SOMERVILLE HALL. 

38 cts. 
MINISTERS FAMILY. 

Do. 38 eta. 
SON OF A GENIUS. By 

Hofland. 38 cts. 
EARLY FRIENDSHIP. 

Mrs. Copley. 38 cts. 
P OP ULA RGRO VE. By d o 38ct8 
CHANCES AND CHANGES, 

By Charles Burdett. 38 cts. 
NEVER TOO LATE. By dOb 

38 cts. 
CROFT ON BOYS. By Miai 

Martineau. 38 cts. 
PEASANT AND PRINCE. By 

do. 38 cts. 
FARMER'S DAUGHTER, By 

Mrs. Cameron. 38 cts. 
TIRED OF HOUSEKEEP- 
ING. By T S. Arthur. 38 eta 
TWIN SISTERS. By Mrs. Sand 

ham. 38 cts. 
LOOKING-GLASS FOR THE 

Mind. 38 cts. 
G OLDMAKER* S VILLA GB. 

By H. Zschokke. 38 cts. 
OCEAN WORK, Ancient and Ho- 



dern. By J. 



H. Wright. 



38 cts. 



Uncle Amerel'8 Story Boohs. 



THE LITTLE GIFT BOOK.] 
18mo., cloth 26 cts. I 

THE CHILD'S STORYBOOK 
Illustrated. 18mo., cloth. 25 1 
cts ' 

SUMMER HOLIDAYS. l8rao.,' 
cloth. 25 cts. I 

Mary Howitt's 

MBW BDITIONS, BOUND 

POPULAR MORAL TALES. 

16mo. 75 cts. 
JUVENILE TALES 4- STO- 

ries. 16mo. 75 cts. 



WINTER HOLIDAYS, mm- 

trated. I8mo., cloth. 25 cts. 
GEORGE'S ADVENTURES 

in the Country. Ulus. 18mo., 

cloth. 25 ct& 
CHRISTMAS STORIES. lUw- 

trated. 18mo., cloth. 25ct8L 

Juvenile Tales. 

TOOBTHER, BNTITLBD : 

MY JUVENILE DAYS, ami 

other Tales. 16mo. 75 cts. 
TALES AND STORI&S FOB 
Boya and Girls. 75 cts. 



Library fta my Tonng Conntrymen. 



ADVENTURES OF CAPT. 

John Smith. By the author of 

Uncle Philip. 38 cts. 
ADVENTURES OF DANIEL 

BOON£^. By do. 38 cts. 
LIFE AND ADVENTURES 

of Henry Hudson. By do. 38 cts. 
DA WNINGS OF GENIUS. By 

Ann Pratt. 38 cts. 



LIFE AND ADVENTUBea 

of Heman Cortex. By do. 38 cts. 
PHILIP RANDOLPH. A Tata 

of Virginia. By M. Gertrude. 38cta. 
ROWANS HIST OR Y OF THA 

French Revolution. *2 vols. 76 ctt 
SOUTHEYS LIFE OF Ol4 

VER CROMWELL SSotB. 



~z 



D. AppleUm ds Ocmpamfs PvhlicatiofiB. 



MINIATI7BE CLASSICAL LI2EAB7. 

PubllahtKl in Elegant ronn, with Frontiapieces. 

JOHNSON'S Hl&tory of BmmIm 

88 cents. 

MANUAL OP MATRIMONY. 81 

cent*. 

MOOB£*S Lallali Bookh. 88 oentflu 
-Melodies. Complete. ^ 



POETKJ LAGON; or, Aphoiisiiut 

from tlie IVii ta. Hs centa. 

B0Nt)'3 Golden Maxima. 
CLARKE'S Scripture 

Cnniplct*). 3- onto 



81 cents. 
Promises. 



ELIZABETH : or. The Exiles of 



Siberirt. 31 cenU. 

GOLDSMITH'S Vicar of Wakefield. 

as centn. 

——————— Essays. 88 cents. 

G EMS FROM AMERICAN POETS. 

38 c<^ntB. 

.HANNAH MORE'S Private Devo- 

tioii. 81 centa. ' 

Practical Piety. 

1 voU. 75 cents. 

HEMANS' DomesUo Affections. 81 

cunls. 

HOFFMAN'S Lays of the Hudson, 

to. 88 cants. 



cents. 

PAUL AND VIRGINIA. 81 ota 
PQLLOE'S Course of Tima 88 et« 
PURE GOLD FROM THE RIVERS 

OF WISDOM. 88 cents. 

THOMSON'S Seasons. 88 cents. 
TOKEN OF THE HEART. Da 

OF AFFECTION. DO. OF REMEM. 
BRANCE. DO. OF FRIENDSHIP. Da 
OF LOVE. Earh 81 cents. 

USEFUL LETTEE-WBITEE. 38 

cents. * 

WILSON'S Sacra Privata. 81 oenta. 
YOUNG'S Night Thoughts. 88 eta. 



JUVENILE. 



AUNT FANNY'S Christmas Stories. 

niiistrHted. B'lHrds, 31 cts. ; cloth, 60 cts. 

AUNT KITTY'S Tales. By Maria 

.1. Mclntfsh. 12mo. 15 cts. 

AMERICAN HlBtorical Tales. 16ma 
15 cants. 

BOYS' MANUAL. Containing the 

Principle ol< 'Olid iii-t, AC 18mo. 50 eta. 

STORY BOOK 16n?o. 75 c 

CARAVAN (The). A collection of 

Popular Eastern Tales. I«mo. Illustrated. 
69 cents. 

FIBESIDE FAIRIES; or, Even- 
ings at Aunt Elsie's. Beaatifoily Illus- 
trated. 16nio. 75 c'i. 

FRIDAY CHRISTIAN; or. 



LIVES AND ANECDOTES Of 

ILl-USTRIOUS MEN. 16mo. 75 cU. 

LOUISE; or, The Beauty of Integ- 
rity ; and other Tales. Itimo. Boards, 81 
cents ; cloth, 38 cunts. 

MARRY ATT'B Settlers in Caiiadai 

ii vols, in 1. 6-i cts. 

-^— ^— — Scenes in Africa, fl 

Tols. in I. 63 cents. 



The 

16010. 



Firot-Bom on Pitcaira's Island 
80 cents. 

ftlBLS* MANUAL. Containing the 

Principle of t "'.ndiict. 50 cents. 

STORY BOOK, lema 75 c 

9UIZ0T'S Young Student 8 vols. 

in 1. i5 ce nts. 

HOWITT, MARY. Picture and 

Vsrae Book. CuminoTly called QiU Sp«c- 
tar*a- Fable Book, liuatrvted with 100 
Plates. </hGap Ed'tion, 60 cents ; cloth, 68 
cents ; ffilt leaves, 75 cents. 

HOME RECREATIONS. Edited by 

Grandfather iMerryman. Colored Plates. 
16l|M>. 75 cents. 

IBINOCENCE OP CHILDHOOD. 

By Mrs. Colif )in. Itfino. lUna. 50 cts. 

iOAK OF ARC, Story oC ByR.M. 

Evans. With rj lllus. MtinOk 75 cts. 

W)TT18' SCHOOL DAYS. By E J. 

May. illustrated. IHnio. 75 cU. 

|«B€!£NDS OF THE FLOWERS. 

h§ Bnaao Pindar lUua. Iflmo. 76 eta. 



Masterman Rea^;. 



vols, in 1. 69 cents. 

MIDSUMMER FAYS ; or, The Bo 

lidays at Woodleigh. By SusiUi Pitiilar. 1 
vol., 16nio. Cloth, 75 cents : c) >th, trilt, $i. 

NO SUCH WORD AS FAIIZ By 

Cousin Alice. Uiino. Illas. (>•! cents. 

HANNAH MORE'S Village Talea 

ISnio. 75 cents. 

WILLIAM TELL, the Patriot oi 

Switzerland. To which ia added, AndreM 
Hofer, the "Tell" of the Tyrol. Cloth, 50 
cents ; half doth, 88 cent/. 

YOUTH'S CORONAI* By H. F. 

Gould. 16mo. 68 cenu. 

PICTURE STORY BOOKS. By 

Great Authors and Great Painter*. Fitui 
parts in 1 vol. Cloth, 75 cts. ; srilt edir., tL 

PUSS IN BOOTS. Finely IlioS' 

trut«d bv OtUi Specter. Square ISinit. Bdi» 
96 cts. ; cloth, 88 cts. ; extra gilt, A3 eta. 

ROBINSON CRUSOE. Pictorta, 

Fklition. aitO Platf-s. Kvo. $1 60. 

STORY OF LITTLE JOHN. nia»- 

. trated. 16nio. 68 cniR. 

OF A GENIUS. »J«tB. 

[YOUTH'S BOOK OF NikTUBli 

tlittstrated. l6mo. 75 ct«. 

: — STORY BOOK. KmA 
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A DTERTISKMBNTB. 



APPLETOWS' POPULAE LEBRAET. 



THE YELL0WPLU8H PAPER8. 

BT W. If. THACKERAT. 

Prie^ fifty Cents, 

Conttnts. 

1088 BHTM^S HUSBAND. 

THE AMOUBS OF MB. DEUOEAOS. 

SKIMMINGS FBOM ^^THE DAIBY OF ^EOBGE nr/^ 

FORINO PABT8. 



MB. DEUOEAOE AT PARIS. 
MB. TELLOWPLUSH's AJEW. 
EPISTLES TO THE LTTEBATI. 



The Yellowplosh Papers, a work at the fonndatioii of Mr. ThacKeray i 
lune as a writer, appeared in a London editton in 1841, collected from the 
pagee of Fraaer'^a Magcudns. An imperfect collection, long since out d 
print, had preyiooslj been published in Philadelphi&. 

It is now revived, in connection with a nnmber of the anther's misoel- 
taneous Writings, which will appear in dne sncoesaion, for its specially ol 
thought and character, and its exhibition of those fruitftd germs of senti- 
ment and observation which have expanded Into the pictorea of modev 
society, read thronghoat the world, tn the pages of ** Vanity Fair" and 
" Pendennla." In its pecnllar line the Yellowplosh PaT>er8 have novei 
been sorpaased. The character is weD preserved and nniqne as the spell* 
tng, which shows that there is a genius even Ibr eaoography, and a aentt- 
nent as well as a heaity laogh in a wrong combination of letters. It is Im- 
poiiibla to resist the infelicity of Mr. Yellowplnsh. His hnmor, too, is a 
pretty serious tost of the wa}rs of the world, and profit, as well as amiiM»- 
■tent, may be got from his epistles, justifying the remark of an Engllak 
ovltlQ, that ** notwithstanding the bad spelling and mnstard-oolored no- 
mentlonabloe of Mr. Yellowplnsh, he is fifty times more of a gentlenua 
'i«n most of his masters." 




D. AppleUm S Co.*} Jmenil^ 

TEE PICTURE FLEASuk. fi^ 

Dlustrated with upwards of fiye hundred V '^ 

drawings by eminent avtists. 4to. size, beauV ; > 

on fine paper, and bound in fancj cover. Fii^ V 

Series. |1 50 each. A 

*y* Almost every thine which can please and delight k 
iimlly circles, will be foona both narrated and ilinstrated in tW 
No book of equal fascinationB for yoong people has ever been pabllsth. 
this country. 

" The Picture pleasure Book is really the child^s joy, for it gives him 
a volume uf woodcuts, executed tn the best style of art, teaching him natu- 
ral history, educating his eye to good drawing and graceftil form, and tell- 
ing stories in pictures. It is an admirable design, and no house that holds 
ehildren should be without it*' — Critic. 

All the resources of ingenuity and art seem to have been employed in 
the preparation of this beautiful and entertaining book for children. It is 
printed in quarto form, and contains a great number of juvenile romances, 
m)m the siul history of Cock Robin tothedaringadveuturesof Bobin Hood, 
including Goody Two Shoes, Tom Hickathrift, Dame Eleanor and her Gat. 
The House that Jack Buflt, The Fox and tlie Geese, Puss in Boots, Littl* 
Bo Peep, and many more of those amusing fictions that have delighted the 
Uttle folks from time immemorial These stories are illustrated by up- 
ward of five hundred engravings by eminent English artists. The volume 
may be considered a sort of encyclopedia of mn. The youngsters who 
catoh a glimpse of its ample pages in the bookseller's windows will look 
forward more eagerly for the coming of the holidays, and pray that St 
Kiuholas may bring them **The Picture Pleasure Book."— Com. Adv., B4- 
9ietc of First Series. 

THE HAPPY DATS OF CHILDHOOD. 

By Amy Meadows. Illustrated with 24 large engra^ 
ings from drawings by Habbison Weir. 4to. |1. 

. the same, finely colored. |1 50. 



CONTENTS. 



Tip in the Morning Early. 
Maria and her Donkey. 
Apple Gathering. 
Fun in the Hay Field. 
Annie and her Fowla 
darry^e New Kite. 
My First Visit to Wales. 
Beaford Park. 
Godfrey Butler. 
Jack the Shepherd Boy. 
The Proud Turkey. 
Edward's Gleaning. 



The Young Pigeons. 
Willy and Frank too latu 
Billy's Rabbits. 
Jenny's Swing. 
Sheep Washing. 
Midsummer Holidaya. 
A Morning Bide. 
Bob the Swineherd, 
A Mominx on the lee. 
First Sunday at Churoh. 
Little Sall/s Nutting. 
Saturday Afternoon. 



These are charming pictnres of scenes _and pastimes in the oonrvj, / 



irliich are familiar to all young people. They are described in a llvel]^ 
kscinating spirii, and accompanied with nnmeroos embellishments, aai 
«dn delicbt ail the young folks. 
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Appleton <Sb Coh Jv/nemU FuhUcatums 



/CRIES; or, a Peep at Scenes in Town. 24 plate*, 
islgned by Cboohk; Paper cover, gilt edges, 25 cts. ; cloui, plall 
/plates, 88 cts. 

/ cloth, colored pUtes, 60 cts. ' 

,6lARA'S amusements. By Mrs. Anna Bachk, Au- 
thor of the **Flre Screen," &c. &c. 1 vol 16ino. Maoy plates. 50 utn 

CLEVER STORIES FOR CLEVER BOYS AND GIRLS, 
containing " Think before You Act," " Jack the Sailor Boy," " Duty is 
Safety." By Mrs. Shbewood. 1 vol X6mo. Elegantly bound Id 
doth, gilt 60 cts. 

COUNTRIES OF EUROPE DESCRIBED. By the 
author of "Peepot Day," **Llne upoa line," &a Illustrated with 
20 wood cuts and a map. 68 cts. 

DUTY IS SAFETY; or, Troublesome Tom. By Mra. 
Shxbwood. Square 16ma With illustrations. Cloth. 26 cts. 



FANNY AND HER MAMMA. By the author of " Littie 
Lessons." Bound in half cloth, paper sides, 87 cts. ; cloth, gilt, 60 otB. 

FIRESIDE FAIRIES; or, Christmas at Aunt Elsie's. By 
Sire AN PiNDAB. ISmo., illustrated, 76 cts. ; gilt edges, $1. 

FRIDA Y CHRISTIAN; or, the First-Born on Pitcairn'* 
Island. By a Poor "Member of Christ" 16mo. 50 cts. 

GEORGETS JOURNEY TO THE LAND OF HAPPI- 
NESS. Translated from the French. Beautifully illustrated with IC 
colored engravings. 1 vol small 4to. 60 cts. 

GIRES MANUAL: Comprising a Summary View of 
Female Studies, Accomplishments, and Principles of Conduct ISmo. 
cloth, 60 cts. 

GOOD IN EVERY THING. A Juvenile Tale. By Mrs. 
Babwkll. Handsomely illustrated. 1 vol. 16mo. 60 cts. 

HAPPY CHILDREN; A Tale of Home for Young Peoi^*, 
1 vol square 16mo. Illustrated. 60 ct& 

HOLIDAY HOUSE; a series of Tales. By CAXHERnni 
SmoLAiB. From the 5th Lopdon edition. 1 vol 16ma, clo'th, 75 ot& 

HOLIDAY TALES; consisting of Pleasing Stories for 
Youth. Square 16mo. Illustrated with colored plne& Half cloth, 
26 ct& ; cloth, gilt, 88 cts. 

JACK THE SAILOR BOY; a capital Story. By M». 
Shebwood. Square 16ma Illustrated. 25ota 

LAZY LA WRENCE; or, Industry and Idleness Contrast- 
ed. By Maria SDeswoBTH. With UlustratloxkB. 1 yoL sqoaN 
16mo. 2&ct& 

T^GENDS OF THE FLOWERS. By Susan Pindajl 
18mo., illustrated, 75 cts. ; gilt e^Iges, $1. 



Works of W. M. Thackerayijmlished by Applsion t|- Co, 



THE CONCESSIONS OF FTTZ BOODLE AND THE TRE- 
MENDOUS ADVENTURES OF MAJOR GAHAGAN. 

1 Yol. 16mo. 50 cents. 

THE LUCK OF BARRY LYNDON. A Romanoe of the 
La6t Century, • 

2 vols. 16rao. $1. 



Mumti ftm |ttKt|. 



MR. BROWN'S LETTERS TO A YOUNG MAN ABOUT 
TOWN, THE PROSER, Ac. 

1 vol. 16mo. 50 cents. 

PUNCH'S PRIZE ifOYELISTS, OUR FAT CONTRIBUTOR. 
TRAVEI5 IN LONDON. 

1 vol. 16mo. 50 cents. 

JEAMES'S DIARY, A TALE OF THE PANIC OF 1845, 
LEGEND OF THE RHINE, REBECCA AND BOW- 

ENA. • 

1 vol.'ldmo. 50 cents^ 




NOW READY. 
ESSAYS FROM THE L02JD0N TIMES : 

J OOLLBOTION OF HI8TOBI0AL AND PSBSONAL SKSTGIIXS. 

THE YELLOWPtUSH PAPERS. 

BY W. M. THAOEEBAY. 

THE MAIDEN AND MARRIED LIFE OF 
MARY POWELL. 

A JOURNEY THROUGH TARTARY, THIBET, AND 

CHINA. 



BY M. H n O. 



• 



THE PARIS SKETCH BOOK. 

BY W. M. THAOKSBAY. 

iAIETIES AND GRAVITIES. 

BY HOBAOB SMITH. * 

LITTLE PEDLINGTON AND THE 

PEDLINGTONIANS. / 

Bl JOBV POOUB, AITTHOB OF ^^PAUL FBT,'* BIO. 
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